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Break-Away recouples 
by merely backing tractor 


Like pivot action, the Case Break-Away Safety Release is 

another advance toward faster, more efficient plowing. 

Stumps and stones that would damage fixed plows merely 

cause the Case Mounted Plow to uncouple from its fore- 

frame. Backing the tractor recouples it. A touch of the 
hydraulic control lifts it over the obstacle, and 
plowing proceeds. 


@ For education, information and train- 
ing ...the advantage of teaching visually 
everything from good plowing to pond 
building, strip cropping to water spread- 
ing and farm safety to seed saving... 
Case has clear, vivid materials. To see 
what may help you from sound-color 
movies to illustrated charts, send for the 
booklet that describes them all, “Visual 
Aids to Modern Farming.” J. I. Case Co., 
Racine, Wis. 


This amazingly simple feature stands as an 
example of truly progressive and practical en- 
gineering research . . . functional design that 
gives contour farming a new impetus, a new 
kind of accuracy for greater conservation bene- 
fits. Yes, pivot action, built into the implement 
itself just at the right point, permits these plows 
to keep all bottoms cutting at full width on 
curves ... without skidding or increasing draft. 
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“My newest steel building cost about 15% less 
than an ordinary building of equal capacity” 


says Wayne Ladd, Bunker Hill, Indiana 


@ Steel buildings have proved to be 
a practical, money-saving invest- 
ment to this modern farmer. That’s 
why he has three of them. “Steel 
buildings are the best,” declares 
Mr. Ladd, “I bought my first one 
seven years ago, and have yet to 
spend a penny for maintenance on 
any of them.” 

The newest steel building was 
erected by two men in three days. 
“And it was inexpensive,” says Mr. 
Ladd. “It cost about 15 percent less 
than a frame building of the same 
capacity. Keeps my crops in better 
condition, too, because it’s weather- 
tight and rodent-proof.” 

In addition to low first cost, low 
erection cost, and no maintenance 
to date, Mr. Ladd mentioned an- 
other important savings item. ““The 
fact that I can store so much in one 
place saves me about 100 man 
hours a year in moving equipment 
from one building to another.” 

Mr. Ladd highly values his 160 
head of Aberdeen Angus cattle and 
610 head of hogs. “The fact that 
steel buildings are fire-safe had a lot 
of influence on my purchase. I esti- 


When buying a Factory-Built 
Steel Farm Building, ask for 
USS Galvanized Steel for 
roofs and sides. This product 
has a certified galvanized 
coating produced to ASTM 
Specification A-361. This is 
your assurance of a high 
quality building. 
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MR. LADD WITH HIS GRANDSONS, John and Robert Galbreath. Of his 
three steel buildings, Mr. Ladd uses one for combined soybean and 
implement storage, another for grain and the third for corn. 


mate that fire, wind and tornado 
insurance on each building and its 
contents costs 35 percent less than 
with a frame building.” 

Practical farmers and dairymen 
know that you get the most for 


your money when you invest in a 
Factory-Built Steel Farm Building 
manufactured with long-lasting 
USS Galvanized Steel Sheets for 
roofs and walls, and a USS Struc- 
tural Steel framework. 


2 Ge ee ee ee SEND THIS COUPON FOR FURTHER INFORMATIONS Gt GS Gt Ge a 


Agricultural Extension Section, United States Steel Corporation 
Room 4569 525 William Penn Place, Pittsburgh 30, Pa. 


I am interested in steel buildings for the following: 


0 machinery storage O cattle shelters 
0 dairy barns 0 hay storage 
Approximate size or capacity 


OD grain storage 


0 poultry houses 
OD other Ehaiekeb a paneer ews 


OC Please have a representative call on me with further information. 


Send information to: 


E| Sere re eas 
r * 3 


: J 
he ie it SA, ll tee 


United States Steel Corporation produces high-quality USS Galvanized Sheets and Structural 
Steel which our customers manufacture into durable farm buildings. Your request for informa- 
tion will be forwarded to the manufacturers of these buildings, and you will hear directly from them. 
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See why LINK-BELT Augers 
assure top performance 


ONE-PIECE HELICOID FLIGHTING 


has greater smoothness and 
strength. Link-Belt also builds 
many different shapes in various 
metals to meet your special needs 
—cut flight, short pitch, ribbon 
flight, tapering, double flight to 
name a few. 


UNIFORM PITCH. Specialized mod- 


ern machinery assures accurate 
forming, producing uniform 
flighting curvature. 


| 13 
Z 


ALL COMPONENTS needed can be 


supplied by Link-Belt, specially en- 
ONLY SPECIALLY SELECTED STEELS STRAIGHTNESS is checked before gineered for your requirements. This 
aoe wane Oo thene Sauer e Hee shipping assemblies. Extra care is includes troughs, spouts, hangers, 
tions—assuring smooth Prins : : : 
rom é taken in handling and loading. drives. 
flight surfaces. 


BAe: AAA 


Helicoid flight 
Unmounted Helicoid flighting 


TYPICAL EXAMPLES OF LINK-BELT AUGERS 


a iy ¢ 
Helicoid flight with Opposed flights with 
end, plain beater center saw-tooth beater 


These are only a few of the many important 


differences in farm machine augers. Ask Li N K 


your Link-Belt sales representative 
for 92-page Data Book 2289 FARM MACHINE AUGERS 19,008 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
Representatives Throughout the World. 
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CRUCIBLE soft center 


means longer life for 
moldboards and shares 


Plow bottoms made of Crucible soft center steel take the bumps 
and blows of plowing in their stride... for between the two 
outer working layers of tough, hard carbon steel is a soft layer 
that absorbs the punishment. 

Here again, the development of soft center steel was a result 
of Crucible’s special steelmaking experience. For it takes steel- 
men to produce a steel that will give just the proper amount 
of surface hardness and center softness to resist chipping or 
breakage, smooth finish for better scouring . . . and long service. 

Yes, when it comes to steel, you can count on Crucible. And 
for satisfied customers, be sure you sell ’em Crucible soft center 
tillage steels, LaBelle discs and colter blades. 


steelmeking AGRICULTURAL STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
REZISTAL STAINLESS * REX HIGH SPEED * TOOL * ALLOY + MAX-EL * SPECIAL PURPOSE STEELS 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


AGRICULTURAL ENGINEERING for December 1954 


gu. aie, wae. 


oe 


ORE Sen alee a See nes Ee. MO Rec = = a eg ee Reig at ny) oo ney Cn a oN S i yp SSR tama oe is neti: Par pee See eo: hand! ae 
lS es 2 Be cto Soren op ey Ea ae ge Solgar Sh Pa a a : Tp Sel PRT E as tone Sie eel terrae ok 
Spy emia oe SS 7 Me age a eens <9 Cog 8S Ns ee ect noe i Re Gaye Ben © 2 Pe ae ig tee 3 Teh Cen ce 
Set. % Se i gram ai a iat} eat ‘Ue ae ae Sy neo Ye i ay . oy es oat mete SER ey Sp eed 
“ga BES ne * =a ae ar (eel Wea ee ery . 7 — a7 Oe Late ta | Ee oe eae, vee 
SEE er a pe Ss a ee ee Re eto - ae cae Pees, “ify ae eee aes 2 oy 
O Bp AC ap Oe a ka Re ELS eg co 7 ae ee vee ee use la ae ees = te oe * TE ee Se MRR a Me Bah <n eae 
Comber Wes leg are a eee ee a eS ae a. eee el See eee, pb SR ee chs fs Pe Coe eS Cea ire? eg) aealaet bevel. pes anh eT a. oS ea 
OSS a sa AEE OS Be 2 “ se hi 
ihe Sarde at By 1 
SN Til ai a oy 
Se: te bee 4 
ieee zs 
eota eapet 5 ; ae 
eg ee e 
pais 43 eta Bt dap ee Soe salah me 
Mrs Cotes ; ee a ge = Pie i aie ee otal a ae bag 
Bs d 4 - 6 2 Soe SORE ee st oa Re Sra em # 
psi, ile eaiase ona aa ee eo DR aie a ee ¥ 
Satie ones paisa) Wakelin aah iS rs RIE ie Bae 
ce 5 le ee Pi) Gicties' Si ae a pe ee See eI Gee * 
ta ane eee oR oe me eee gee. eC Ree os a ee ee ai 
FOS eee Ree ving ee Se ee PES Sie eee Ue ee 
Sy. Sagan 25.0 | Seu af Us esas ag rig “Se AA Re |e ie ee Boker - 
PO ad We Ov RFS a D7 lioen, Sages 2 Rae Ee RE or caer ee ae RAR Y eee! Cc eet =f 2 
20 Sis * We ls | Dy aN we Oe ay ne Bisa oe sig A ee +E ae : 
ig LS i i en SE ee wy Pe a ee o oe. . etay 2 ve en * eS eet Tae nS eal Ss 
ws ie a STS Bil NE ACE ag Sage Oe) aie Meee ee Lr Romane a Matagiond 28 SEO Ay «Ua ; 
We Poe et on, i Sa a a SR ac de ok Oe al aN 4h ike geen eek Si Bey 
ees nage A Pe anne Foe AE Sarg SERS eae Be a ea eee te i ae cle Cee eae? ss ae oan 
eee Eat | ay pill 3: aa aaa a att Ss Mae oe eel ae a ln2 a a : 
4 PGS ne th Lea MEISE, cc a RT PE oe hs RT ee ee ee anes ee 
PSN ne ar ec a Sp ane a ae a or tee 
DR ee age) ie ee Be aS eS. - eT tae F be te We he ee ae oh, Sg pa Be ye BE ori). 
BT take 4 wher Ree. se fe ee Lehn ek ONS Mr ks ; 
Bate ee weap, Me emer.’ GP ERD ITT Oe Bee a at pate, ete See ao © ee 
Se mithee F, Sem or ae ee af ee ae ee a ¥ Py eee ee Ply ere Sas: aG 
ie ate rie mi ey ee eset go eT Wyn. : % Mh WWE we Ki Se ss sept Steen 1am 
arenes eh ROR Ry oa | NTE las ae re Shi < 
Fete Raa eee Ot Ge eS Ce ea eee eee Ye 18 
age a at BIE a eee sR SN Se. a e ; AS ae wee oF — Be ord 
i es : ae Sa ee Pe a is ek : x > Es rae aie 
ety ty oe Si ST se ER Seer. cae Mee S: a feta. ale ee ay Se et. y és wen 
Bae ee ¢ Serie” ema eres Ah on OO ee Pen: > 
att te eR cape | ae Sti ARE Be ge hilar it. ine St ERO CaM Bi tag a, i 
eal sehernee = Ea a Ee ae et Ry pk gia A a Se MA ie e°8 smi : 
Pee ae Re: |. Se Migs tage lee Re aaa Mae eae ik Se ge 3, YF yet 
aa, 3) Se EP Se SION SO a OS A ne tae e poe : Dae 
> ee Bi AS TR a ae ed edi he A eee CS are ate 
Ty eget a eo Weis owe em PU Maes PETE. Hehe) Cgt, Cre ie aea me peat 
a bade Sie 2 ea ee NES Pa i EG Foe BE 5 ae x 
a. oa ee ey Sane ae eri 
Feces Ve ee ioe OE ee Beh 
eye ea ‘ OF OE tad CoE 8 i a 5 SO es ie 
ef eal ae E ane <ngjpteete wn ea See ae fat Sk a 
Ay ae ff era ates Eo co dene AN. aS Be ee Seg ee ae 
rf Rae al “4 Panis ig rt te) oe Pipa Ly as So aay Bo i ae FAS Ss Se eee Ein ® 
(ell ieee Fichter io Ee ad ete RR Rees 8 i a Ba aie ee Ricxen. 
aS Ser eee Py ie be Rea ee ee ie saa AO eae Bl os oe ce wake 
et aes | Peay ee aS Se te eRe MS RR a ae iA 
poy, ae emer: Br FRY Se eS J yocs, 1. SP SSS i Gerace Sgt pith ea eS eS a ae eae ee hey 
Shame Fy + 2 ee aa > ae Caen er i ie Ania Aig th SR cal " 7 emia) Tides GO a cay 
Bee. bee Boa, tee Pre ame so eee COs aut tee et ee ah iy apie e his aan eas 
Be SS ee i eee See ah i Re Me OS, eA ote oi ee aE, << RBS cok ee ‘COR, 
seo Se oa fara ck: See ae Bek. ae RRR ie ra my et : re sk Mm tri peat, 
. eS a eS ees 1 he yaek | th cee os! oes cee ae 2 , . * “ae * oo © FF iecbig ae Te anes ney 
AAS oe bate fo ee ee em _ : SET Sere eee ae Ol ane ae me 
ABMS Ny othe Ps Chics BS ial Altern ogee Mey, ROL at amie 
Peg rie cm baa 7 eee - ‘ Fs, Re ign tae ee tee ins: ‘ 
fe cee PU Bape 3 Pes ae eels 2) sai ioe wre 3 ee biel ee eR ¢ ee owe “ ey. eae, NR acta a z A oh an a b ae 
WE pg ce ie Faas ag al : RE oF ea 9 dg aa en ee pf 
ris a eee: 9 A RNa age eal a eee 2 ‘ a Oo ga =e wee i ; pie 
‘een - ea Gate pie ees geet gla : es ' ey 7 iy EO a? bow 
Ser yaar S Pgh i, RS ee ae gee . 2 tie ae . : , ie 8, : 
at eens Ma eo ry. Le ieee a : » - : ; SA Besar eh tt By 
42/3 eae ee Ai ‘ : a SSS mae ae 
eae hier ee ee Parees”, 4 eee ee Pt ine a5 
Wisi eee areas fees or ee . a *- igh. ne eT He 234 
Pe ee . See pti), yield Coane We ae me eel Pes er ey i ia Sasi? ee : 
nae ee : “ ek: Re es Ng ee ee y Ds 
se Se eh eee f ¥ ie : Ne ge HEE 
es Ya ee ceo he —. « Se yee Sees Signy 
Nh Rs Gores tea. ee . 3 Re eee) 
YY eae en a Pree t .. Bees es a 
2 Neate a .z eS, Po ie 
ee es ee | ° ~*~ 3 9 << ee ll i 
Re Os , 7 4 a - ~ ‘ * ll UlUl””~”~C”C«CS : 
ae ge aes Mire. x. Sb. ee : — Ee Cree eae Roo 
Up Se Ss r=" aa ale: 2 as oe 5 — = ee ee 
ESR ea ies S- a ’ “ ; - — 3 tl ‘ — 
BPE 43 a >; ; og Se aa ae Me ~ eS aa 44>. gn ies 
OPEN § che aan ee — alll Boek 
aR rote) te" _— 4 —- OC ig Se ea 
PO tee aye eee ‘ ) | es nal — 
i AE Se oe See a . : i Lf. Se re 
Oe Saga pees —— “ : —— — es. 
im ast. ratte : 5 oe z * ty 2, oe ee Be wa i e 
Peter | a — ie 
hey ht eae se ‘ i ‘a es 
act edt J a a ee. 
a aenre tess gtk. _ — ” ; ie 
metic ts ee Y 2 ’ ‘ ' 
i Rees a at ee 2 eg So —_— — 

Far carat TO ——_ i ; ‘a 
ee Me : — “ ; 
ei emery Ge a eo: 
eae Ree 3 ———— ee 
i: fe a ca og BE cee Sa Sg 
i page Wel rig & 
Bed eis Whee Ck a a Be 
Sh TO lia oe a, 
Se) Marteka s | ae Lee 

= Ree orst.; ay ao 
t.: Meee ee " — arae 
Pips See ee “g i Bi 
a es, . i oh) 
Xe Na Oe ¢\* ae 
pee Y Se 
is Loe io 
Pe ee Mae 
She ae Re 
¢ Rgagees ais a ee sake 
Bene Bere 
Byes Sep 
ae: Sa <l 
aide 2 hee Sasvige 
pi 9 eens aS 
ee ef oe phe 
se tage! si ae 
> Rindae Ate ie 
$Me oer Fx 
os aye BEY acl snk 
ieee pret 
Se. ae eee ee 
ok eek. 3 m 7 : 
eA, Fae ive 
x a) SEN re neh 
Ren P aks an AB a 
Un RS. aR, ‘ 
pang ere See 
Ua at . 
a as ee it 
eae ot 
eS. eRe es 
Re : i 
Oe Peas er She 
parr ance 6; 
aE eae ea . 
Sho eae y 
The eee ea he 
eas. \/ ni 
Pein 
Cena ea ee 
nak ae Bea ae ‘ 
Steet. 26 
Seo a ee 
Beng Hie epee Bs 
See Bee Wee 
Cat ri he 
ie, ine Pein oe 
ipyoame.  t = 
Nee oe eee " 
A ine peas 
oe ere an Buy, ae ‘te 
SR Yigg Fae “Ae ing 
coy raeeaepaste nS = ©) Gav! ve 
Oe: ee ere GY US Bond ie 
Re tes es ae beat 
bb eis. ae y . . oe 
0 tee > bag l os stee S ae 
bP ee . ina 
et Santee tial o 
Le ae aes ug a4 te 
Py oe wc ne 
Se ‘ up 
Seapets! Gees " shi 
Le eee ep. Ber 
te: dl 
Tages L j 
ie See ; 
ot a see ae 
A eg ee 
PRR ie ee ane 
Ce 2 ie ae BL 
be cage i Aes} 
rete Fe eis 
o>. eee a ee ois 
it ae eS i 
gt 8 eee ae 
ced awe) aa rae 
nag ea ae ‘ 
Frags. eae E 
Merch: me ee 
ie 836 eS a 
 Bacce wees: Peo uy 
Seu Wie ; 
A OSA reer. 428 
ep are A; 
Meus Se 
es, ee i 
Raber eae 3 is ihe 
2 a eee Beh 
wd is y es ' Sha 
me tegen se a rs . " . r 7 a yeti oF: Z - 5! oe eee e is A 
ean fated ere, seca ay eee a tee ss | rE es Spee ney oe he eee OER Ue ee eS OME eye ws ee 5 . gee as © | OES Meee ee! Ly” are eee Se sa et ee 
Na ae ee ene re Yn Rede: 2 ag ot ag so a I a in c= AON Acc Nears 6 1% 
ee eee ge Pe ee) anes a ag ee Cees cen RS) i ere LON Re ST ie Feetay coy hagraetee 
oh, SEN te a ee cee an Reet fo ea a Rei 5 etme aes — ue as PIRES yA Slog = S agi SNe Sea 
Ro Ugne nels Sefer Ni; Sl eee real =a tiga. Gee Cate Fn bess i og) ere ai eae Sg k= ee ks aa Neer 9.5) Petia, 20 
Up oon ae peter a. ie, 4 eet z yi Dect t roe ey aia oeeee | ae. b8: Rh Soy Se Mere Blas ee See Sera BR 
pee ea ‘To SO A eee es en ARC Bes epee | bh bee Sed we Rey ee ee awe pe ee pee 
A ee ae poe ca iF: ae art Ree ike ee eM Wes ae a - eet sag eee os bs ae Ge AES Beas ie ‘3 
Teese Aan BI Ree ica ae Oe of ee. | i e : | Poa ao oe mite. | Scares By ok yeaa, 
Et, SSSI GSR Rae pment} bt, |, SS SS A ola aes Nee |g are UES ee Ty) SE Se: ns ek gay bee meg 
Peo ae Set | 2. ie eee Ce Rr re te he a ePoded Oa 7 ; Cat, 225, ee, ee ee eR oe Sn ee ee = Fe. oS RGR) Su eee Lede AC. PRUE Ut.) » 2. Re) eed ce a” aaa 


engineer ! 


HYATT BARREL BEARING! 


tl 


For a long time design engineers have been seeking 
the “‘ideal”’ self-aligning, dual-purpose bearing— 
able to handle loads from any direction even under 
conditions of misalignment. 


Now they’ve found it—the new Barrel Bearing perfected by 
HYATT after years of research. Its barrel-shaped rollers 
conform to curved raceways and automatically adjust for 
shaft misalignment without cramping roller ends. 

Its large areas of contact between rolling elements provide 
more capacity, longer life and less maintenance. 

All loads are concentrated at the largest diameter of 

the rollers—their strongest part. 


HYATT Barrel Bearings are ideal for a wide range of 
applications—at prices far lower than you’d expect. 
No wonder so many designers are so enthusiastic about 


the HYATT Barrel Bearing that does so many jobs better. 
If you have a bearing problem, this may be your answer. 


May we send you full details? Hyatt Bearings 
Division, General Motors Corp., Harrison, New Jersey. 


ROLLER 
BEARINGS 
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HE FIELD 


Equipment Makers specify Dagtam V-Belt Drives to get Top Performance 


Cultivating, harvesting, preparing seed beds, baling, clearing all others, regardless of how rugged the operation might be. 
grasslands — whatever the operation — equipment manu- The following are typical examples of farm implement 
facturers specify Dayton V-Belt drives. drives where Dayton Agricultural Engineers have worked 

Extensive tests on many different applications have with manufacturers and their designers in the laboratory and 
proved that Dayton V-Belts will out-perform and outlast in the field to solve specific power transmission problems. 


1. EFFICIENCY. Step- 
ping up drive efficiency 
was a “must” in develop- 
ing the Lilliston Imple- 
ment Company Roto- 
Speed cutter for rugged 
grassland clearing. The 
answer — four raw edge 
Dayton V-Belts which 
produced maximum, con- 
tinuous cutting power. 


2. POWER. A space-saving V- 
drive that could transmit tremen- 
dous power was necessary in the 
development of the Robinson 
Blower & Engineering Corp., Bye- 
Hoe, 3 purpose cultivator. 
Cultivating, preparing seed 
beds or blocking and thinning, 
this Dayton Cog-Belt* driven 
power take-off assembly assures 
constant trouble-free transmission. 


' cae ee . oe ms 3 ay B 63. ECONOMY. One of the prob- 


Sones 


2 


lems in the development of the New 
Holland Super “77” Baler was at- 
taining economical high speed opera- 
tion. The answer was two-fold. Four 
harder-gripping, stronger Dayton B- 
Section V-Belts on the main drive at 
left, give highest capacity, low cost 
baling by transmitting every ounce of 
power developed. The Dayton C- 
Secticn agricultural V-Belt on the 
Feeder Drive, designed to slip on 
overload, saves wear and costly re- 
placement of metal parts. 
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Daygtan offers complete 
engineering service to 
assist you with your 
V-Drive problems 


Whether assistance is needed in standard 
application or in special design, Dayton’s 


4. ENDURANCE. For its No. 55 Combine, John Deere needed V-Belts staff of agricultural experts stands ready 
that could “take it.” The answer — Dayton Double Angle and Dayton Back to work out the details with you, from 
Side Idler V-Belts, selected after three years of intensive testing. Test results drawing board to final test under field 


established the ability of Dayton V-Belts to deliver power under the most 


“ ; conditions. 
adverse conditions of field operation. 


Dayton Sales Engineers bring to every 
V-drive problem the skill and practical 
5. VERSATILITY. Minneapolis-Moline, in knowledge that can only be gained 
the development of its Uni-Farmor Har- through working experience in every agri- 
vestor, needed a Vari-speed drive belt that cultural operation. Moreover, they have 
could supply power to several different ; ‘ { 
attachments. Dayton Double-Cogs out-per- me advantage of the latest in technical ~ 
formed all other belts in extensive tests. information and the understanding of its 
application. Every pryblem, large or small, 
receives their prompt consideration and 
wholehearted cooperation. 

When difficulties arise in developing 
new V-drive equipment or in improving 
present power transmission systems, re- 
member the entire facilities of the Dayton 
Agricultural Division are at your disposal. 
Write direct to Dayton Rubber Company, 
Agricultural Original Equipment Divi- 
sion, Dept. 40, 1500 S. Western Avenue, 
Chicago, Illinois. 


Serer sr-7 


SEReKARKHSHE 


-. 
SSSR, / 


Se 


Back Side Idler V-Belt Double Angle V-Belt Agricultural V-Belt 


Cross Section Cross Section Cross Section Cross Section 
é | =] 
| Dayton hubbec i 
T.M. Si 1905 © DR. 195¢ 


First in Agricultural V-Belts 
Agricultural Sales Engineers in Chicago, Moline, New York, San Francisco, Cincinnati and St. Louis. 
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~ It’s a winter’s night, and an angel song . . . a giant star, and a tiny stable... 
a manger, and straw, and swaddling clothes. 


Christmas is a chime . . . a boy soprano, and Silent Night . . . carolers, and 
The First Noel . . . the tinkle of a bell on‘a sleigh, of a coin in a cup. 


Christmas is Dickens, and Scrooge, and Tiny Tim. It’s holly on the door, 
a candle in the window .. . the scent of pine, and the sparkle of tinsel. 


Christmas is red and green, and blue and silver. Christmas is white. 


Christmas is cards, and ribbon, and tissue paper. It’s a trip home, an open 
latch, and a handclasp. It’s giblets, and biscuits . . . cranberries, and mince- 
meat pie. 


Christmas is cold and warmth . . . forgiveness, and a smile. 


Christmas is a prayer . . . a renewed plea for an ancient hope ... For Peace on 
Earth, Good Will Toward Men. 


Copr. John Deere, Moline, Ll, 


JOHN DEERE ara Moline , Illinois e Quality Farm Equipment Since 1837 
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From the largest bomber to the smallest 
helicopter MECHANICS Roller Bearing 
UNIVERSAL JOINTS accuracy has met 
every aircraft need. Designs, metals, machin- 
ing, tolerances, heat treating, hardening, 
balancing and lubrication—all have been 
specifically adapted for aircraft precision. Let 


MECHANICS universal joint engineers help 


solve your control and power transmission 
problems. Our new catalog, containing help- 
ful universal joint engineering data and 
tracing kits, will be sent to engineers, upon 
request. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner @ 2046 Harrison Ave., Rockford, Ill. 


UNIVERSAL JOINTS 


For Cars + Trucks + Tractors + Farm Implements » Road Machinery « 
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CREATIVE 
“ENGINEERING 
MAKES THE BIG 
DIFFERENCE IN 


P XOUNG 


pressed tank 


RADIATORS 4 


1 Fabricated brass inlet with maximum flow area for min- 
imum resistance to coolant circulation. Anchored to 
front of tank for extra strength. 


2 Fully soldered double lockseam tube increases strength 
... provides a rugged backbone throughout entire core. 


3 Fin design provides maximum air turbulance for greater 
heat transfer. 


4 Fabricated brass outlet for a strong, light fitting and low 
resistance to coolant circulation. Anchored to front of 
tank for extra strength. 


5 Die-formed bead, reinforced one-piece, heavy-duty 
brass top and bottom tanks. 


6 Neck for pressure type cap for extra factor of safety, 
elimination of after boil and expansion water losses. 


Heat Transfer Products for Automo- 
tive, Agricultural, Industrial, Gas 
and Diesel Engine Application. 


YOUNG RADIATOR COMPANY 
DEPT. 294-M RACINE, WISCONSIN 


Shel! and Tube Automotive and 
Heat Exchangers Industrial Radiators 


7 Young double-grip two-way header with lapped joint is 


solder sweated to the tanks with controlled temperature 
for a uniformly strong, leakproof assembly. 


8 Full wrap around type terne plate side members secure 


tanks, headers and core as one piece. Care in original 
design of mounting features provides sturdy support, 
field proven in hundreds of Young Radiator equipped 
tractors, automobiles, trucks, busses and other mobile 
and stationary power units. 


9 Overflow tube. For complete information write, Young 


Convector 
Radiators 


Radiator Company, Racine, Wisconsin. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry. 


PLANTS AT RACINE, WIS. 
AND MATTOON, iLL. 


““YAC" Air Heating and “*HC"’ Cooling and 
Conditioners Cooling Coils Condensing Units 
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“Caterpillar” No. 41 Hydraulic Controt imparts increased versatility” 
to “Caterpillar” D2 and.D4 Diesel Tractors. Here a 04 Tractor and 
~.. tool bar with ditcher attachment is making irrigation ditches. 
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This is the Vickers Pump used in the “'Caterpillar” 
No. 41 Hydraulic Control. Hydraulic systems on 
“Caterpillar” selected the Vickers Pump (shown below) tractors and cther form equipment use more 


Vickers Pumps than any other make. 
for the source of power in the No. 41 Hydraulic Control 
because of its outstanding performance . . . perform- 
ance that results from several exclusive features. This . 
Vickers Pump is vane type, hydraulically balanced and 
has automatic wear compensation. This means that it 
delivers more oil while taking less power from the engine 
... that it has a much longer life with minimum mainte- 
nance... and that it insures dependability and easier 
cold weather starting of the tractor. A Vickers Pump People ‘whe look for quality 
is the mark of high quality in hydraulic power controls. ‘a tractors and farm equipment 
b. also look for 
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: , Application Engineering Offices: * ATLANTA » CHICAGO AReA (Brookfield) 
_ WICKERS Incorporated | crcsun . ceva « ormon « uouston + 10s anosies ata 
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1516 re SLVO., PERCH 32. | CISCO AREA (Rerksley) + SEATTLE « TULSA + WASHINGTON + WORCESTER - . 
- ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1927. 
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Here's the New Holland Super ''77" 
Automatic Baler at work. Cut-away at right 
shows construction of BCA Cam Follower 
Bearings on this equipment. 
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BCA CAM FOLLOWER BEARING ASSEMBLIES 


reduce installation and service problems 
on New Holland Super “77” Automatic Balers 


BCA Cam Follower Bearings are low-cost package units. They combine a pre-lubricated bearing 
and a mounting stud in a single assembly specifically designed for agricultural use. 


On its Super 77" Automatic Balers, New Holland Machine Company uses fifteen BCA Cam Follower 
Bearings. One is used as a cam follower on the upper knotter cam gear; and fourteen are used on 
the pick-up finger assembly. In addition to low initial cost, these bearings give New Holland the 
advantage of substantial savings on installation time. 


BCA Cam Follower Bearings stand up to the terrific punishment of agricultural service. And, because 
the pre-lubricated bearing is effectively sealed against dust and grit, the farmer has no field- 
servicing problems. 


BCA engineering cooperation and design assistance helps solve problems involving ball bearings— 
the BCA Cam Follower Bearing is a typical result. It will be to your advantage to bring your bear- 
ing problems to us. 
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Farm Tractor Brakes... 


backed by the greatest name in braking 


For 25 years Bendix has specialized in building brakes for 
the automotive industry. In that period of time the Bendix 
Products Division at South Bend has built more than 90 
million brakes for passenger cars, trucks and farm tractors. 


These are reasons why tractor manufacturers—as well as 


passenger car and truck manufacturers—look to Bendix 
as brake headquarters. 


Bendix Brakes for farm tractors are specifically designed 
for the exacting needs of this class of service, combining 
rugged, dependable and smooth action with low cost. 
That’s why Bendix Brakes are the logical choice for the 
modern tractor. 


The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action in 
both forward and reverse. Rugged design 
assures uniform performance day afterday, Let Bendix* farm tractor brake engineers help you solve 
under the most severe field and road work. your brake problems. Write for detailed information. 


BENDIX: cvision SOUTH BEND Sencbe 


AVIATION CORPORATION 
EXPORT SALES: 
Bendix International Division, 205 East 42nd St., New York 17, N. Y. * Canadian Sales: Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 


AGRICULTURAL ENGINEERING for December 1954 845 


- are O_O EE Eee 
Re a ney i ae ee ee P y Kl eee Sila Se ee eee! aera ee! Chee 4 
Kio et) ot ae bc ec a ne” a eae aie aa Pa eee < erat Sali um ie cage eeererty : : : 
Ly epee an Sp Bete 8, ey. po OCS ea ae : clays ae ith ay - : : 
ipa i ., oe ) ae ale ee = oo Tee eee ase ae) i OS Re oat “ ot Spain ee a ae nd Sl) we es 
dealer ° re rn nian: Mb ep ee aie ee : 
Ppa ter ee hee Sees | eee aoa os : OSI A See ¥ A ame te fab f . = < 4, 
gga) 2. HIM oY eet fa SE ea ets he REE + : 
Fae Se 
peo 
Bee ae : 
Pa oe Ae ‘ ; : : 
se = Mae [eae : ’ - re "ay 
a Jee yr ee ae os g i r if Ww | 
Hoe — ! b\4 a 
Tee oe ‘a ae Ne ik ess <a ~ 
aes : LZ Ae t: ; an (asc messeeae MER | 
jana: Deven j ; Yen => | |) P A 4 , 
ee So of BP So <a “Ao YASS ITA 
ee om | mr =2 i 2 At; 3 ame SN VrnnKy 
eis aon a i we i ee _— : yA ‘ ¥ \2 *> 7 
oe eo Wwe 1 ad) 5 jen | Awe 
ba ; ‘ ee ie ka : Tr ad AGA PA z “q D iP a 
ek Pee eng, ‘a eae i lem, os a OS 
argh i fake en ae \5) 7 es 1° : ‘mH se “SS 
ie ; gos. Ves yee tae Mises) |: Nik a 
ernie Ae “ ey a Ae as So 
ae Any s e Pee +e eee Ps ; $ y a 
Cee j tae 4 ooh ieee ? d 
ee Ae ; ae , —- | SE i ss NF ~ | 
ieee - ic > J ~ Oe f LF 7h by P, “ 
Dare é GN ae \\ eos FA | ae oe eee rane) 2 ; | 
a ee eS a — MJ x & aT! N | 
Soe aaa MX ; ep Ser ears os fad : SAS : 
‘ Des, | > e- 5 : rag : SA ' Oe 2 meen AN 
(anes | Ry weal ( Bit ent, Ip NAL Son’ ral 4 > 4 ~.) co 
pts SEA 22 es 4 ine. . Mes a ey ea 4p | ee ae é a2- S giv “¥, 
Rr aa? Me 4S t 2 3 i= The os a, aay - : 
Pee, . ee a ee sie. att 
Ber ae ° <a : Py a‘ j Py || er 
fee | Taha i “ee ae Kili A) aahehtiry ai, + ee 4 
ae - . ee : ees 
ay = re Re se y ) ' 
ee Sr sets ne ek H wc 
Be eee ae ne ee 4 i : ; 
eee ges a ie Peete eae) = Z = 
Bs Suhyy oa Mick. eae eS Sea / ee —{ a 
RRR et: Peek. ES eee le ae ctes o |= aa At tar. ry 
aS H fii, ~ We 2 = 
Senet ne ¢ ee = ~. 
| fe OCHGX Aes Chie 
; ee es ‘ ieee —— on we 4 -_ 
ee Lae : ‘ coe ” ; = di Co al = 
Betiere ae ios: eee atic it s a MWA Ue og * = ‘ 
ees —_— — af A ge See nt 7 SS 
Sorceh shia ee itn on A BS act Ae Res 5 2 df ie > 
Be hy a rae “aa fy a BRE ean Re > en be . 
eae Bt  bicenig F — & bi Ne elie ome Se 
SE NG oo rd be oh A hie fi games eae, 
Bm Say \] 
' ‘ i 
4 % Seat 
ee 
Ee 
a 
ae ee 
i i 1s at. 
a. Pe 
a 
See ee 
aN: = eerie ee ee ee 
es 
er ae 
on 
aoe Ee SS 
Bee ‘i Ss : 
| sate > PABBA omy N 
ae, es aac 
Sapiy pee ack a 
: Rte ae j y Ses ee 
phe eat mie et 
ae Qo aes 
ape We e . Ff 
oe iy ae ee 
i big ms %, i ee: * : fee 
oa. as : 
: 
Bh eee . . 4 : 
ge, 
he x 
eves *REG. U.S. PAT. OFF. 
pee 
5 pe 
a 
ay 
eae 
re 
LH eC 
ae 
hee 
gi ate . 
AN HRS Selgercece AO" EY Ya a Lee Oro eee ae a ee ye : * ‘ 
i pens Oe egy oS SM = a) ee, ee ag hay neo a ae “ 7 Sa : 4 
ta ee ot ey a3 Sem eee, Oe eee ewe 2 <a a Aiea se oe 4 ys ts : : 
Hey et ta - its we oe i ge | eee) meen OF eee 2 Be ay taro 
£2 ee. ec An: me ec he ABO a ee pe ( aie ety 
=. eee % Oe aaah a ‘(aan SL a alr ee? Sanne A oat eke he |. ar Sige Sy come e eo 
2 Ue ST eee oat” ee a SOM ROR OUT Se 2 Ia ee a ec” en 2 SRM meas heal oe on a a. ee 


How will it affect tomorrow’s tractor engine design? 


The petroleum industry has answered the question about the 
tractor fuel of the future. Their forecasts of continuing improve- 
ment in gasoline quality show that this is the fuel which will 
enable tomorrow’s tractor engines to meet their power require- 
ments—no matter how high they go. 


As power output is raised, you can expect changes in engines 
themselves. Higher compression ratios will be used to tap more 
fully the available power in higher-octane gasolines. For the 
more the fuel-air mixture inside the engine is compressed, the 
greater the power released when the mixture is fired. Along with 
this increased power will come new economy, too. 

Other engine changes will help high compression get the most 
work out of every drop of fuel. They will have better breathing 
through improved manifolds and carburetors. They will be more 
sturdy, for they will probably operate at higher rpm. Improved 
blocks and crankshafts will cut power loss due to friction and at 
the same time lengthen the life of the engine parts. 

In every way, engines will be more rugged, more dependable, 
more powerful and more economical. And the fuel of the future 
to power these new engines is already here—gasoline. 
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‘l sprayed over 


5,00 


gallons 
yet this NI-RESIST 


impeller is good as new” 


Says Ben Landis, of Paradise, Pa. 


Sienis = were 
Se Ae i 
THAT'S RIGHT! This impeller delivered millions of 
gallons of highly corrosive spraying solutions at 400 to 
600 pounds pressure, yet remained free of appreciable 
deterioration from either wear or corrosion after 31/2 
seasons of use. 


This experience with Ni-Resist® is typical . . . not 


exceptional... 


Because Ni-Resist castings defeat not only corro- 
sive attacks by organic acids, chlorides and other com- 
pounds in spray mixes, but also erosion and abrasion by 
solid particles in slurries traveling through equipment 
at high speed. 


In fact, Ni-Resist combines resistance to corrosion, 
erosion and wear to a degree unequaled by either con- 
ventional bronzes or gray cast iron. Nor will Ni-Resist 
castings chip or break like the costly porcelain-coated 
steel stampings sometimes used in spray pumps. 


Actually, no other cast metal provides such a unique 
combination of useful engineering properties. 


Proven ability to meet the needs of manufacturers 
and users, alike, warrants universal adoption of Ni-Resist 
for all spray pump bodies and impellers. 


A farmer himself, Mr. Landis is also a “Custom sprayer” whose 
business is spraying crops for farmers in the Lancaster area of 
Pennsylvania. The impeller he holds was cast by Link-Belt Com- 
pany, Olney Foundry, Philadelphia, Pa., producer of Ni-Resist 
castings. And his spraying equipment, illustrated, was manufac- 
tured by Hale Fire Pump Company of Conshohocken, Pa. For 
some years, Ni-Resist impellers have been standard on the Hale 
line of crop and orchard sprayers. 


Several types of Ni-Resist are available to meet a 
variety of demands in agriculture and industry. Get 
full information ... mail the coupon now. 


“NCO 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


TRADE mathe 


Please send me booklets entitled “Engineering Applica- 
tions of Ni-Resist” and “Buyers’ Guide for Ni-Resist 
Castings.” 


Name 
Title 
Company-— 
Address 


a ee ee ee ee ee ee eee ee ee ee ee 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vor's. x1 
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American Bosch’s development of 

the PSB single-plunger pump made it 

possible for engine manufacturers to 

produce the smaller, lower-cost Diesels 

which have opened up new markets for 

Diesel power. You see it serving everywhere 
—on efficient Diesels that power farm tractors, 
compressors, generating sets, boats and 

trucks in ever-increasing numbers. 


Today, more Diesel engine manufacturers are 
using the American Bosch PSB as standard 
equipment than ever before. It’s easy to see why 
—for the PSB gives both the engine 
manufacturer and the user a simplified, oy 
compact, lower-cost pump with a proven record of £5 
outstanding performance and dependability plus 2g 
ease of servicing and low maintenance expense. 


The PSB is a preduct of American Bosch’s 
continuing program of research and 
development. It stands as a significant 
contribution to the progress of the Diesel. 


AMERICAN BOSCH, Springfield 7, Mass. 


SEs see op 


Phi 


ie on. 


AMERICAN BOSCH 
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AEROQUIP SELF-SEALING 
COUPLINGS PROVIDE 


ISCONNECTS PRESSUR- 
IZED LINES . . . Aeroquip self-sealing couplings 
may be connected and disconnected by hand even 
when hydraulic lines are fully pressurized. There is 
no loss of fluid upon disconnection. No air enters the 
fluid system upon reconnection. 


FOR ALL HYDRAULICALLY 
OPERATED FARM EQUIPMENT 


ates. 


EASY TO CLEAN .. . when disconnected, each 
half of the Aeroquip self-sealing coupling presents 
a smooth, easy-to-wipe valve face. There are no 
depressions where dirt can lodge and enter the 
hydraulic system. 


. Be 


aie 
+S aids reb\  . 
oh —7 Cl 


Add to the efficiency, flexibility, and performance of 
your hydraulic farm equipment. Aeroquip self-sealing 
couplings permit quick changing of mounted tractor 
tools such as front-end loaders, tool bars, mowers, 
plows and cultivators. Also used on trailing tools such 
as discs, grain drills, and hydraulically operated farm 


MATES WITH THE AEROQUIP BREAKAWAY 
e « « only the Aeroquip self-sealing coupling can 
mate with the Aeroquip breakaway—original equip- 
wagons. New low prices. Get the details! ment on most farm tractors. 


2 RRS 


PEG. TRADE MARK SA 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD ¢ AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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WHAT’S THE COST 


or a Lost Afternoon? 


To a farmer with cured hay waiting for a baler, one 
afternoon may mean the loss of a crop. Just a few 
hours often makes the difference between having good 
hay or no crop at all. Saving fifty tons of choice 
green hay from rain spoilage in the windrow can 
more than pay for a ROTO-BALER. But that only 
begins the saving. 


The round bale, produced only by the ROTO- 
BALER built by Allis-Chalmers, has also been the 
means of saving many a farmer’s crop when rains 
come before the bales are hauled in. The thatched- 
roof qualities of round bales make them rain resistant 
as they lie in the field. Hauling may be delayed, if 
necessary, without the hazard of a ruined crop. 


In addition, round bales are easy to handle with 
loader, elevator, or hayfork. They can’t buckle or 
burst open, yet they’re self-feeding in the rack or on 
the open range. Livestock help themselves — eating 
the curved, leafy layers with little waste, leaving the 
remainder protected by the built-in, rain-shedding 
ability of round bales. 


Far too many farmers are still risking hundreds 
of hay crop dollars every year .. . still relying on 
others for a baler . . . still losing much more than 
the cost of owning their own machine. 


Key machines like the ROTO-BALER — de- 
signed and priced for home ownership — are a proved 
way to eliminate many of the hazards that farmers 
have to contend with in saving crops that have suc- 
cessfully reached the harvest stage. 


ROTO-BALER $1150 f.0.b. factory, 
equipped for power take-off operation. 


With baler ownership still limited to 
only one farmer in five, even in well- 
mechanized areas, the ROTO-BALER 
is providing low-cost hay security to 
many new owners each year. 


ee ALLIS-CHALMERS 


Les ; RACTOR DIVISION . MILWAUKEE 1, U.S.A. 
Py 


ey. 3 YS 
POS bY ; 
a! can ss eh ROTO-BALER is on Allis-Chalmers trademark 
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TORRINGTON CAM FOLLOWERS 
Give Longer Service... Carry High Shock Loads 


1. Heavy sectioned outer race 
of hardened and ground high 
carbonchrome steel assures uni- 
form distribution of high rolling 
and shock loads while provid- 
ing high capacity anti-friction 
performance. 


2. Integral stud for cantilever 
mounting is made of case hard- 
ened and ground low carbon 
nickel molybdenum steel. The 
tough core provides high 
strength to withstand high 
shock loads. 


3. Easily relubricated at any 
one of three points—at either 
end or through cross hole in 
stud. Endsaccommodate stand- 
ard drive grease fittings, or may 
‘be sealed by the plugs provided. 


District Offices and Distributors in Principal Cities 
of United States and Canada 


TORRINGTON 


Needle eo Spherical Roller eo Tapered Roller 
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4. Full complement of small di- 
ameter rollers—through-hard- 
ened, ground and lapped—for 
maximum radial load capacity. 


5. Raceways precision 
ground for even load distribu- 
tion (A) and uniform low end 
play (B) assurelong bearing life. 


Torrington Cam Followers are precision made 
throughout. They are available in sizes from 44” to 
24” O.D. Special surface finishes such as chrome and 
cadmium plate or oxide black can be provided. 


Our Engineering Department will be glad to work 
with you in adapting these dependable and efficient 
Cam Followers to your cam-controlled or track-type 
equipment. Torrington Cam Followers give better 
service because they’re better made. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


e Cylindrical Roller e@ Ball e@ WNeedle Rollers 


851 


Bis 


ay ee re ae =e _ ~ 
eee am Se ee, 2 i | Far. a7 
5 eg tet Ban ee Dees te fe = St MM a ere: a et em et Ann, Cee ae ae: a 
ole che. Aaa Oo BRS ny me ; obs, an TE gar ane 2 Meats 2 Save ite a Ts 28 i: a I= 4 a 
ha ae Kes pie ie 2, 3 Behe 3" + “x toe: Se ts eye ee es Y (a 7 : f 
i ler as ewes) + oe a pat y 4 q joo <5 eae R $7 Siegen ote o> a re ; ; 
BS ge ee Pee) cos ae 7 q: i Se. ee Sree) dees so : ie 
s 7 On EVE oe ie Ramer mer Syms etry ae a oo Seage ran me MF fe M : 
. Ree a) " OP IRS oe See ae eRe, Pea aati wees cose ‘ Cres 
we te Sai ee, a ~~. Oe, pie ah ce aie Sk 9 ae ea eee ric’, ene wea ey 2 ge i J: 
Pee. ee Bape ite RT ai gene aE plans ohare oF hee eae wee ee 
ee ee ee a Cer NG Recor eae 5 ee 
eee SY = : pea aaa ‘ ; mete odes a a act . ‘ 
eee ner ae i : a 7 
eee. . 
por mrs 
Wares lake 
Exe Meee (ci r 
TE Sy § wit 
Be. ee - ' alga ea eek hess ‘ , 
cleat So en EIT a ee ee 
haat — e e Bic, on eres 6 45, LRN AS RAS oo Set eee dekh ¥ ae cs — 7 
Smet o CO, . SIS ee Es ee: ee Na eat ce : - . — : pre Spa pl KL es” 5 eee. ‘ 
ees ae 3 mye), gion Soe ps eid nee eens f Ramis Orage Tee ase es : - _— S aEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEteeeeeeT eae 
Aue yaa E f Gee ies Ree rel eee eee. Sa pe ae a rey i ie Lea ee en oe — 
argon ae pane mem | ate ey Bee Meee 7. Ser Wen ime ae Puasa ES. ~ paren ar 
Seas ) | rr er 2 "i ie aga eee aes s sib 0, a le aetecaeeon REL sinte : Sa tees a he cee eras 
pe Nine A ty Per : R : ae Bei on ee ee —-— ieee am 
Bet ns ae re SC ka ga in eam? athe Se ar ae aoe | : 
Sees Co a ee : Rite: — MAR a Ae ee eee ire pea eke ay, 
eps if er 5, Sele aa § a : S ‘ ee conte’ 2 
an RE 4 ame on OS peewee. sae eee a: a 
lee, dean) ate To, ax an eS Bash. : Ps remem 7 ae 
gen ee $a i. oo. ae: 2 == i i Sees near ke et ete Rs \. 
‘ates: a a eae a oe ee [ites So Res SOE ANN eipe «ie pee ae oS ae 
Po ee ——— ¢ ap , ras 1 Ok a Pay Apa PP ra Pa ne ee | P EY te aes 
hee a : fs a iter a sake Seater a fs. mA ite 8 a 
Bases a. -. By jee Es 3 n — a hae A je > -. YO 8 Pe be ya eR EDU shy RE 
ed i 3 = — a — * zy _ b -+» oe eee Aes ee is ee ee 
Pa ce =e: ae > _ 2 ee | ‘| ; 
RIE (3 Genes “ame 4 ; RS ae a Se 49 —— a oa 
Ce en —_— es 0 : ° ae SS ee ; crake ER : : 
aia Bs . Si a —————— 
Pen ; ia by j . eee & — 4 pe a 
capes bye 2 _— . } » ae . 4 2 gees nt ~ + , 
eae is e: ‘ ~y «RO teat cee a en se : ‘fag whist 
Rye 7 ; a eee a dq ese 
Bhs co cepa le i : . ee So Sana INN FY 
Alden : : - aad Fists FO epee La gliiiestalicides ciede4 
= pAterme . — - _ i : RR ae - / ? . = 
ee SoS. ) ohare - a : ~ , fb a 
Er Ne ncaa v3 Wee ae pa "er gpa NS , s = in SES RR a RRR URI PME SRD 
ah ice : as Aa e ee. 2 Agena _— ' eee. : warn: 
age be 7 1 ee : = _ ee ae 7" = ee eee 
gee Pci) aaa LS) aa Bee ol ee Sees oo 
Sage ag hs a oer aa a egies p ‘ > { ES a 3 f Ma ee, * 3 - 
ae ee, : 4 — er ae ea iy Pe 3 aie Ag y heU, ea 
ES eae aa . a) eee ON. Se lan. eee ee he ee 
ee ey a . = = So 5. nS plone aT gE oi see Deere arg. : § . 
pie a ee Cot ie FS 2 aoe ‘eater Lege Sai aia PA ol Le 4 al a a 
ole nS ARS OD eer rere cee ol aa ; - 
Mee 2) ae Oe eI eames es At SEC ret Pir Cmrabiemcae ls ef ; “yi sept 
ia a EY § (eee eae ORR aS Rone ee A 
Sipe) toe" at an dey i ees cape were de: . at ie? : “ 
ae Ore pun Bais % : ae Ve ei SS, eee tees epee eee. ate: b 3 me 
we es | > Jae da 
Baie |  —— q J he _— . es _—_—_— . ‘ eS, Ee ee Me egepe 2) Meee |r Be : 
Bers a wf a sf — al | ee Giger as. War Baie Mae Bs det SO Re ee a a 
epee | ae iy er ; i ee Sheree eh ie j BA i 
Wee sles} Biya d a ¥ Pe v8 : a 
| eae 1¢ Bers |< ead = 4. <a ae ar Pi ae i ‘ Etta EN Vann AEN Ee Se Beare 
i “ SP tie a ’ af ‘aurea etre: a LMC Cae riiad Wee 
"eater eh ‘ + peas 5 leah en te i | Re age In: P : ; oe se 
ae VK aa rrr ae 
eee 
a 
: Hy >: 
Teds Be bc x 
‘ 7 
: : —_, a ZG 
Z $e 4 WJ 
= =f © Ls 4 
Ne Tie Oa” 
Ser: waeeN 
LL dpe PS" 
Hag b 
oe meen: Pos Nv = 
~ : <3 = (yA B ¥, Ss 
acy es Cesabatee | sacteee te 9) 
af ene | Vee es - 
ee a ae 
igpeg __ge Ro ees 4 
Bes \ ss tt 1 det g . be r 
ae eee Vee Be ee © 
ee” \J st, ie a 
Bes re yy 
feos, = 
a D 
ho +f 
oe ioe ——— 
ie ne Z E —— , 
| i —— 7 
-. ; 4 iy 
ee : ee | 
te re “= . 
2 ash _ > 
» Rae 
AL 
a ee 
Fare 
ee i ee 
ae ee 
Pes 
Se = 
Foy es 
a 
Fe a r 
t pee, |. a a . 
3 Ren t+ Tae Re Rete gpe ee es ON P 
“ib ee i an = ioglPlbes fee! Grats Selle Ti SA Peas a Bi a eS eee. 
oe See pn “ . a R - Re Sore RASS 28 eet) | Oot ae Gea ae sic 
a om oe. ft A ite oe age as Berg Ae ice: coe Beret Src: ag et Oe fa tee ork rs pee) a a Gakes 
a Seat So pe) <i i) a Of) eS Se bss Ce Seioas © + Maat Mp vRleghen 2 Lats : oer. Sue § : wz \ i 
Papeete i pe el ne pe. : Be ot » te te be | 5 ee a or ae ome Se - - ed mae : f 
Pei ee ia aa [nies woe OO Set ne ret od 1D Sa ey ae Tag ; ‘ 
i eee Sgt fos ae ad Bre hs eae ee see Jet eee. at a) Sea sy 1 : 
> 1 een fOr 4 Pe a A i Sighs 0 os ST epee ea RG aeiaw vecght emer pet ae mae } : ; = 
a RS sae > cee eee Mine eer ia OSar ul ee epee Pe aaa a s ’ f ‘ i > , 


These Stalk Cutter Builders 
Don't “Beat Around The Bush" 


- * a5 
dca i Aaa Ser: 
é er 
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‘Servis Equipment Co. E. t. Caldwell andi Sons 


-.-all choose tough, dependable 
BLOOD BROTHERS Drive Lines! 


Stalk Cutters, Beaters, Rotary Mowers, Brush Cutters or Shredders — 
whatever you may call them — are built to tear right through heavy crop 
stalks, weeds and even dense brush patches. Often the going gets very rough 
and the farmer can’t see what he may run into. So these machines must be 
built with unusual ability to “take it”. 


That’s why all these leading builders of stalk and brush cutters — many 
specializing solely on these machines — specify Blood Brothers Universal 
Joints and Drive Lines. 


By their choice, they express their knowledge that Blood Brothers Drive 
Lines “get the power through” dependably and constantly no matter how 
tough the field. Your implement, too, can benefit from Blood Brothers’ 
proved performance and high prestige. Write for specific information. 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


Auto Specialties Mfg. Co. « 8B. M. B. Co., Inc. 
Borrentine Mfg. Co. « John Blue Co., Inc. 
Brady Manufacturing Corp: 

J. 1. Case Co. « . Cockshutt Farm Equip., Inc. 
John Deere ond Co. «+ Dorsey Troilers 
Gate City Steel — Olson Mfg. Co. 

Mt. Hawley Mfg. Co. ¢« 1, H. Shultz Mfg. Co. 
Silbaugh Mfg. Co. «© Toro Manufacturing Co. 
Wetmore Pulverizer & Mchy. Co. 


Fa 


iundell Mfg. Co. 


BLOOD BROTHERS 
MACHINE DIVISION eegnnnlgnng 


— AND DRIVE LINE 
ROCKWELL SPRING AND AXLE COMPANY ASSEMBLIES 
ALLEGAN, MICHIGAN 
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Effects of Improper Inflation Pressures 
on Farm Tractor Tires 


Rubber Industry Engineers Stress the Importance of 
Correct Inflation to Insure Maximum Service Life 


Progress in Tractor Tire Development 


P. J. Forrest 
Tic may be conflicting opinions about the first ap- 


plication of pneumatic tires to a farm tractor, but they 

were first introduced commercially in 1932. Thus in 
the short span of 22 years farm tractor tires have been de- 
veloped to the point where they represent a real contribution 
to farming and the national economy. The reason this has 
been possible is because farm tires had something definite to 
offer in the way of performance, saving of time, fuel and 
maintenance, and giving greater comfort to the operator. 

Early in the development and commercial application of 
farm tractor tires it became evident that many sizes of vary- 
ing cross-sectional width and over-all diameter would be re- 
quired. A range of sizes was necessary for the many tractor 
models to transmit the power of the engine, provide the 
necessary traction and match the diameter of the steel wheels 
which they replaced. Somewhat later the need for an or- 
derly program was recognized and the pneumatic tire indus- 
try established standards for tire cross section, rim diameter 
and width, loads and inflation pressures. 

The comparatively low inflation pressures of 10 to 20 psi 
established for farm tractor tires required a rim mounting 
that would prevent tire slippage. Drop-center rims had al- 
ready been developed for passenger car tires for ease of 
mounting and this approach was used in the design of rims 
for tractor tires. The rim was provided with a tapered-bead 
seat and tire beads were made to a corresponding taper for 
a tight fit. Rim standards were ultimately adopted in two 
widths, 6 and 8 in; later the 514-in width was added to ac- 
commodate tires of smaller section. 

Except for the use of fewer plies, the construction of the 
first tires developed for farm tractors followed more or less 
conventional tire engineering practice. The cross section and 
tread were quite round and the ratio of rim width to cross 
section varied from 55 to 75 percent. 

Tires were available in two typical tread patterns—a 
rather closely spaced nob or button type of non-directional 
design and a more generously spaced lug or bar type of di- 
rectional design. Both types were of comparatively shallow 
anti-skid or lug height, that of the 11.25-24, for example, 
being only about 1 in. 

Symposium of four papers presented at the annual meeting of 
the American Society of Agricultural Engineers at Minneapolis, 
Minn., June, 1954, on a program arranged by the Power and Ma- 
chinery Division. 


The author—P. J. ForrEsT—is assistant manager, tire design, 
United States Rubber Company. 


Two major problems existed in tires of early design, 
namely, limited ability to provide adequate tractive effort in 
a variety of soil types and relatively poor cleaning ability in 
heavy soils. To improve these properties the first major 
change in tread design was made in 1936. The principal 
design revisions made at this time were increased lug height 
with greater lug spacing and wider, flatter treads: These 
changes provided performance improvements that furthered 
the acceptance of the farm tractor tire. 

For the most part, tractors of this period were large, 
heavy machines designed for use on steel wheels to which 
tires were fitted as special equipment. The low-pressure 
tractor tire with its many advantages made possible the de- 
sign of smaller, lighter weight, faster moving tractors. Trac- 
tor manufacturers next designed and developed smaller one 
and two-row-crop models using tires of largé diameter and 
smaller cross section which became very popular. 

As tires of larger cross section were introduced for trac- 
tors of greater horsepower, it became evident that the ratio 
of rim width to tire cross section was out of balancé. The 
8-in rim, for example, was too narrow for a 13.50 tire. This 
led to the next important change in farm tractor tires— the 
development of new standards to provide a series of rim 
widths more in keeping with tire sizes. Tire and rim com- 
binations were designed to provide an 84 percent ratio of 
rim width to tire cross section. To maintain this ratio, each 
cross-sectional size required a specific width of rim. This pro- 
gram was introduced in 1938 and was made possible through 
the combined efforts of the tractor and tire industries. 

The profile or shape of the tread of the new tires was 
again made flatter and much wider than the older type. 
From shoulder to shoulder the tread was approximately 100 
percent of the tire section width. The current method of size 
marking tractor tires was adopted at this time to differen- 
tiate the new type from the old. 

The principal advantages claimed for the new design 
tire and rim combination were: 


e Easier tire mounting and dismounting because the new 
rim had lower flanges, deeper and wider wells, and 
narrower bead ledges. 

© Greater width between the tire beads straightened 
sidewalls providing more stability with less sidesway. 

© Greater load-carrying capacity due to the increased 
contained air volume. This also permitted an increase 
in liquid ballast for heavy work. 


Prior to the adoption of these new standards, tires were 
available in 3 section widths and 5 rim diameters. At the 
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present time 11 section widths and 8 rim diameters permit 
flexibility in applying the correct tire and vehicle to any 
particular job. 

Shortly after World War II further design changes led 
to the present commercially available types. The lug height 
was increased and treads were made still flatter and slightly 
wider to provide greater traction and longer wear. At this 
time the tire industry adopted standards limiting the height 
of lug of the various tire sizes. 

While the standard type tractor tire is adaptable to a 
wide range of soil conditions, there are areas in this coun- 
try, notably Florida and other sections of predominantly 
light sandy soil, where the flotation requirements demand a 
special type of tire. Self-propelled harvesters, rice and cane- 
field equipment also require special types of tractor tires to 
meet specific operating problems. The tire industry has de- 
veloped tractor-type tires to satisfy this variety of special- 
purpose applications. As the tractor and implement indus- 
try continue to design and develop highly specialized types of 
farm machinery, special types of tires will be made available. 

Since the commercial introduction of the farm tractor 
tire, maintenance of proper inflation pressure has been «a 
continuing problem to the tire industry. The manufacturer 
is in the position of recommending inflation pressures that 
provide the best balance of tire performance and durability, 
but the control of this factor is the responsibility of 
the operator. 

The use of 12 psi inflation pressure has become accepted, 
more or less, as the standard for rear tractor tires, regardless 
of the jobthe tractor is to perform, the load on the tires or the 
speed of operation. It should also be pointed out that this 
is a minimum inflation pressure at an established load value. 


Problems of Tractor Tire Application 
J. M. Hooper 


Member ASAE 


than during the period when farm service pneumatic 

tires were first introduced. Various attachments, which 
are continually being developed, have resulted in tractors 
being -progressively used more hours each year. Tractors now 
have more available pulling power thus allowing work to be 
accomplished at a faster rate of speed. Tractor efficiency, 
maximum drawbar pull, weight, and speed in plow gear have 
all steadily increased since the ‘thirties. All of these strides in 
tractor design enable the farmer to accomplish more work 
faster than ever before, which means that much more work 
is being transmitted through tractor tires. Thus proper care 
of tires has become an increasingly important factor in ob- 
taining the long service life expected. 

Underinflation accounts for many rear tractor tires giv- 
ing less than normal life expectancy. This means that most 
premature carcass failures are the direct result of tires being 
operated in an over-deflected and sometimes buckled condi- 
tion. Since this problem of underinflation is very important 
to the life of rear tractor tires and can be corrected only by 
the tractor operator, it is necessary that it be fully explained 
by both tire and tractor manufacturers. 

In analyzing and comparing specification data of the 
various types of tractors manufactured from 1940 to 1950, 


Fits: tractors today have many more diversified uses 


The author—J. M. Hooper—is field engineer, B. F. Goodrich Co. 
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and those manufactured after 1950, we found that, on the 
average, more than two pounds additional inflation pressure 
is necessary for standard rear tires on tractor models manu- 
factured after 1950. This increased pressure compensates 
for the higher tire loads needed to utilize the power of 
later model tractors. 

Our field checks show that many tractors are being 
operated with rear tires underinflated from two to four 
pounds. A reduction of two to four pounds in air pressure 
may seem small until it is analyzed in terms of load-carry- 
ing capacities of these tires. A small decrease in the inflation 
pressure of rear tractor tires, which operate at relatively low 
pressures, represents a large percentage drop, when com- 
pared with tires which normally operate at higher pressures. 
Likewise, the load capacity, which is dependent upon the 
air pressure, is considerably reduced. For example, a rear 
tractor tire will lose 18 percent load-carrying capacity, when 
permitted to drop from 14 to 10 Ib pressure, while a tire that 
operates at 70 lb pressure will lose only 3% percent load- 
carrying ability with a drop of 4 lb in pressure. 

Sidewall distortions of 12 38 6-ply tires were observed 
and carefully measured under various loads, as the pressure 
was reduced from 20 to 8 lb. The following occurred: 

© Strains on the tires became critical with a few pounds 

drop from the recommended pressure. 

¢ Unit-load intensities across the loaded tread area 

changed as the air pressures were changed under con- 
stant loads. As the pressure was reduced, the load in- 
tensity in the tread center was decreased and was built 
up rapidly in the shoulder areas. 

Increased concentration of load in the tread shoulders 
at low inflation pressures caused severe bulging of the 
sidewalls and finally caused acute buckles. A tire op- 
erating in a buckled condition is doomed to early 
failure. 


The trend in tractor tire design has been to make the 
tread flatter and the cleats higher at the shoulder. This is 
also a trend which makes these tires more vulnerable to fail- 
ure when operated at low pressures. 

Another problem with tractor tires is in connection with 
the high inflation pressures used to reduce the bouncing of 
tractors during shipment. Front tractor tires are permitted 
to be inflated to the maximum shown in TRA (Tire and Rim 
Assn.) tables, which is up to 44 Ib for some tires. Rear tires 
of 4-ply rating and above may be inflated up to 30 Ib. These 
high pressures increase the cord stress, making the tires more 
susceptible to bruising. It is, therefore, important that these 
pressures be reduced to operating pressures before tractors 
are unloaded from their carriers. 

Overinflation of front tractor tires in service has been 
the cause of premature bruise failures in many cases. It is 
found that some tractor operators overinflate these tires when 
front-end loaders are used. Recently we found almost 50 lb 
pressure in two experimental front tires that were placed 
on a farmer's tractor with 28 lb pressure. This farmer ex- 
plained that a little air was added because he had been using 
a front-end loader. It is important for the operator to know 
that, when mounted implements are used, at speeds not ex- 
ceeding 10 mph, rated loads on front tires may be increased 
up to 35 percent with no increase of rated inflation. 

Tire problems in connection with the modern tractor 
may be summarized as follows: 
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¢ More work is being transmitted through tractor tires 
due to the increase in the engine power of current 
tractors. 
An increase in rear tire loads is necessary to utilize 
the greater pulling power of present-day tractors. 
This results in higher air-pressure requirements of 
rear tires. The common use of 12 Ib pressure is cer- 
tainly not adequate to support the tire loads of all 
tractors. 
Underinflation accounts for many premature failures 
of rear tires. Strains in rear tires become extremely 
critical with a few pounds drop from recommended 
pressures. 
High pressure in tires increases the cord stress. Hence, 
over-inflated tires are more susceptible to bruising. 


It is necessary that the importance of maintaining proper 
inflation pressures be stressed to tire dealers, tractor dealers, 
and to individual tractor operators. 


Effects of Inflation Pressure on Traction 
and Tread Wear of Tractor Tires 
Ralph W. Sohl 


Member ASAE 

EAR tractor tire sizes have usually been selected with 

tire load ratings, at 12-Ib inflation, equal to or greater 

than the static weight on the tractor rear axle. This 
then permits the inflation pressure to be increased, when load 
is added in the form of wheel weights, liquid ballast or 
attached implements, in order to maintain normal deflection 
of the tire. Too often, however, the 12-lb inflation figure 
has been taken to be a universal recommendation without 
regard to tire size or loading. The result is that tires are 
most frequently operated much underinflated, thereby caus- 
ing premature fatigue failures. 


Traction 

Over the past years a considerable amount of testing has 
been done to determine how inflation pressure affects trac- 
tion. I will refer to data from four such tests, reports of 
which were available in the preparation of this paper. 


TABLE 1. DRAWBAR PULL AT 16 PERCENT TRAVEL REDUCTION 


Test Track English Farc Hoffman Farm 


Rear load, 2550 1b Rear load, 2936 1b Rear load, 2936 lb 
Tire size| & 1b 16 1b Lb aif. $ aif./8 1b 15 1b Lb dif. $ dif./8 lb 16 1b Lb dif. $ air. 
1420 1490 
1390 1490 
1365 1440 
Lk1o 1550 


14685 1650 


Average pereent difference 


The first (Table 1) reports tests made at the University 
of Nebraska by Samuelson, Hurlbut and Smith, and in- 
cludes work done on two farms and the Nebraska Test 
Track, with five sizes of tires at two inflation pressures. As 
Table 1 shows, low pressure improved performance in the 
farm tests which were on plowed ground but gave poorer 
performance on the test track. 

It should be noted, at this point, that for the test-track 
load condition only the 9.00-24 size tire is carrying its rated 


The author—RALPH W. SoHL—is manager, tractor and imple- 
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capacity even at the 8-lb inflation pressure, and other sizes 
are underloaded from 13 to 83 percent. For the field tests 
at 8-lb inflation, the 9.00-24 tire is 6 percent overloaded, 
the 9.00-36 tire is 2 percent overloaded, while the three 
larger sizes are underloaded from 7 to 60 percent. 

All tires are, of course, underloaded at the higher infla- 
tion pressures and consequently have less than normal deflec- 
tion and contact areas. 

The figures in Table 2 are taken from the Society of 
Automotive Engineers Cooperative tests completed in 1937 


TABLE 2. VARIATION OF TRACTION COEFFICIENTS WITH INFLATION PRESSURE 


Percent travel | Average traction coefficient 
Soil condition reduction 


Concrete Road 
Dry Clay 
Sandy Loam 
Dry Fine Sand 
Gravel Road 


Green Alfalfa “ . 235 


showing traction coefficients for various soil conditions. 
These coefficients are the drawbar pull divided by the true 
rear-axle load, which is the static load plus weight transfer 
due to pull. 

It will be noted from Table 2 that the lower infla- 
tion gave improved performance on all but the gravel- 
road condition. : 

It should be pointed out that at the minimum test load 
for the tractor, five of the eleven tire sizes tested were over- 
loaded at the 8-lb inflation pressure ranging from 7 to 


53 percent. 
TABLE 3. 10-38 TIRE AT 16 PERCENT SLIP 


Rating 1760 1b at 12 1b inflation (1340 lb at & lb) 
Hard clay loam Loose clay loam 


Inflation 8 lb 16 lb 8 lb 16 1b 
1285 2 1285 1285 2é 1285 


1 845 


Increase, 1b 


Increase, % 


At 8 1b inflation and 1700 lb load the tire is overloaded 27%. 


Work done at Michigan State College by Suave and 
McKibben in 1944 gives the results shown in (Tables 3 and 
4) in connection with tests of tires with varying percent- 
ages of liquid filling. 


TABLE 4 


Hard Clay Loam 
Tire size 


Load per tire 1225 1225 1110 


Inflation l21b 9 lb 12 1b 9 lb 


Pull at 1% 
Slip, 1b 1640 1380 1325 gTO 


Difference, % +4.1 


These tires have ratings above the loads even at lowest pressuree. 
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In the wide-rim tests made at the USDA Tillage Ma- 
chinery Laboratory of the U.S. Department of Agriculture 
at Auburn, Ala., in 1951, reported by McKibben, Reed and 
Reaves, the 14-26 tire size was used in one group of tests 
at a load of 3120 lb per tire with 8-lb inflation pressure. 

This was reported to give a 15 percent increase in draw- 
bar pull and improved work efficiency (Table 5). This is 
a 27 percent overload on the tire and would definitely reduce 
tire life because of excessive distortion and wrinkling. 


TABLE 5. 14-26 R3 TIRE A? 15 PERCENT TRAVEL REDUCTION 


Torque Drawbar Coefficient 
input, lb ft pull, lb efficienc of traction 
Rim vidth, inf 12 18 
3631 | 1338 1318 


3005 


8 lb at 31208] 3713 


8 lb at 2460 3036 1019 1029 


12 1b at 3120] 3459 3463] 1151 1186 


* This is a 27% overload on tires and will result in premature flex 
failures. 


Tread Wear 

Low inflation pressure produces uneven, irregular tread 
wear in road service. This is caused by excessive scrubbing 
and wiping of the tread as it contacts and leaves the road. 
Typical examples of this are shown in Fig. 1. 

High inflation pressure concentrates wear in the center 
of the tread as the tire has less than normal deflection and 


Fig. 1 (Left) Typical examples of uneven, irregular tread wear in 

road service produced by low inflation pressure * Fig. 2 (Right) An 

example of how high inflation pressure concentrates tire wear in the 
center of the tread 

only the center portion of the tread contacts the ground. 

Fig. 2 shows this type of wear. 


Conclusions 


Low inflation pressures appear advantageous for trac- 
tion, particularly in loose types of soil, but this advantage is 
relatively small until substantial overloads are reached which 
will definitely shorten tire life. 

Low inflation pressures also accelerate rapid and uneven 
wear on highways. 

It will pay the tractor owner to give more attention to 
maintaining proper inflation pressure in his tires in order 
to insure satisfactory performance and normal life. 


Effect of Inflation Pressure on Rear Tractor Tire Life 
George F. Mullin 


HE one factor having the greatest effect on the service 

life of a tractor tire is its inflation pressure. Underin- 

flation or overinflation each result in a particular type 
of premature failure, while correct inflation will permit the 
tire to deliver its maximum life free of trouble to the opera- 
tor. There are many factors that have developed during the 
past few years that make the use of correct inflation even 
more important today than in the early years of the appli- 
cation of tires to the farm tractor. 

In the development of the modern farm tractor, the 
horsepower has steadily increased with the introduction of 
new models. The over-all average increase is about 3 per- 
cent per year (Fig. 1). Thus a tractor that would develop 


The author—GeorGe F. MULLIN—is field engineer, Firestone 
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Fig. 1 Increasing trend of farm tractor horsepower 


30 hp in 1944 will, in today’s model, develop 40 hp. Some 
models have increased their horsepower output as much as 
50 percent during this period. The increase in power in 
farm tractors has made it possible to pull greater drawbar 
loads. Larger plows, more plow bottoms, bigger and heavier 
field tools are in use today. In order to provide adequate 
tractive effort in utilizing this additional power, many farm- 
ers use more added weight than was generally the practice 
ten years ago. This is commonly applied by use of cast wheel 
weights or liquid filling of the tires. Many operators use both. 


Minimum recommended pressure is generally sufficient 
for rear tractor tires operated without additional weight or 
mounted implements. When weights are added, the addi- 
tional pressure required should be determined; rule of 
thumb is to add 2 lb. With both wheel weights and hydro- 
flation the maximum pressure is usually required. 


There are changes taking place in the use of farm equip- 
ment. Two tractors coupled together are a common sight in 
some large farming areas. The claim is made that tractors 
coupled in this manner will pull nearly as much as three 
single units. This means four tires are doing the work 
six tires were expected to do. Field conversion of tractor 
engines, designed to increase the power output, is popular in 
certain communities. These and similar practices all result 
in additional stress and strain on the tractor tires. 


A few years ago the tread bar heights were increased 
approximately 25 percent. This of course resulted in longer 
tire life and many more hours of service on the tire body 
and sidewalls. 
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SERVICE EQUIVALENT BASED 
ON 1940 AVERAGES 
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Effect of increased use of tractor on life expectancy 
of tires 


The average use per year of the farm tractor steadily 
rose from less than 400 hr in 1930 to 500 hr in 1940, and 
today is approaching the 700-hr mark. These are country- 
wide averages. Some operators will reach 2,000 hr per year. 
Based on the 1940 life expectancy, this means the tractor 
and its tires are now doing in three years the same work 
formerly accomplished in five years (Fig. 2). 

In this paper the effect of underinflation versus cor- 
rect inflation will be discussed, since by far the most common 
abuse is underinflation, which causes rapid tread wear and 
early fatigue failures of the cord body and sidewall rubber. 
Probably the most common and certainly the most expensive 
of these premature failures is the radial crack. It constitutes 
the predominating premature failure in the tires of larger 
cross section. 


Fig.4 These four profiles show the deflection and shape of a 
tractor tire section under a fixed load at different inflation pressures 
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Fig. 3 Arrows indicate radial cracks developing in a tire sidewall 
which results in the main from underinflation 

Many times the farmer, the implement dealer, and the 
tire dealer look upon these failures as defective tires. But 
let us consider a radial crack failure. What is it? How does 
it develop? What is known about it? What can be done 
about it ? 

Radial cracks develop in the sidewall area of the tire. 
The rubber splits in a radial direction, usually appearing 
first as a small crack, or check, in the surface of the stock 
(Fig. 3). Frequently, in the early stages of the failure, there 
are several of these small checks in a confined area. As the 
failure progresses these checks may join, forming one large 
crack which will continue to grow, eventually working 
through the cord body of the tire and finally causing failure 
of the inner tube. This condition attacks all makes and types 
of tires when they are subjected to undue stress. 

There are several contributing causes of radial cracks. 
First of all, a radial crack is a fatigue failure resulting from 
the sidewall rubber being repeatedly placed in excessive ten- 
sion and compression. Underinflation (low pressure) is the 
one major factor contributing to these failures. To show 
why under‘nflation is such a factor in the destruction of the 
tire, we have made many tests and measurements. 

Fig. 4 shows the deflection and shape of a section of 
tractor tire under a fixed load at different inflation pres- 
sures. Profile 1 is the shape of a properly inflated tire hav- 
ing the recommended inflation for the load it must support. 
Profile 2 is of a tire underinflated 12% percent, profile 3 
shows underinflation of 25 percent, and profile 4 represents 
an underinflation of 37 percent. 

Increase in the curvature of the inner tire body shape, 
when the pressure is lowered, is indicated by the arrows in 
Fig. 4. 

The change in the sidewall shape and tire deflection may 
be noted by comparing the dotted line of the properly in- 
flated tire with the contours of the underinflated tires. In 
measuring the change in length of the sidewall stock in a 
circumferential direction, we find the stretch increases over 
that of a normally inflated tire by 22 percent for a tire 25 
percent underinflated, and 33 percent for the tire suffering 
from 374% percent underinflation. 

Do you believe farmers do not underinflate their tractor 
tires by 25 percent and more? A recent survey of a large 
number of tractors throughout the Great Plains states re- 
vealed that more than half, or 64 percent, were underinflated 
an average of 25.6 percent. These tractors were loaded 
with wheel weights and liquid filled tires to the point that 
14.1-lb pressure was the average required inflation. Our 
measurement of the tire inflation pressure in these units 
averaged 1042 lb. They were 3.6 lb low, or 25.6 percent 
underinflated. 

It is difficult to see the strains placed on a tire by watch- 
ing it working on a tractor in the field, but in our company 
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Fig. 5 Laboratory setup for applying load and torque to tires equiva- 
lent to that encountered in field operation 
laboratory we have a test machine and equipment by means 
of which we can apply the same forces to the tire that it is 
subjected to on the tractor. On this test machine shown in 
Fig. 5, the vertical platform A is pressed against the tire 
until the desired load is obtained. This load is registered on 
a gage at B and corresponds to the weight of the tractor 

pressing against the ground. 

A tractor pulling a load applies still another large force 
to the drive tires. In order to propel the unit forward, the 
tire must transmit the torque force applied at the axle. In 
our test setup this force is applied by the arms C and is 
measured on the dynamometer at D. For the purpose of 
our test, we have set up the pulled load as being one-half the 
load applied on the tire. This, then, represents a tractive 
coefficient of 50 percent, which is easily within the normal 
working range of farm tractors. 


Fig. 6 Illustrating a method of measuring effect of tire inflation 


Fig. 6 shows what happens to tires when subjected to 
normal: forces when properly inflated and when underin- 
flated. A series of lines is drawn on the tire in a uniform 
pattern before the tire was distorted by loading it. Measur- 
ing from line to line, it was found in the case of the tire 
shown that, at the point of maximum stress, the sidewall 
distortion was 3 percent for normal or recommended infla- 
tion, 6 percent for 124% percent underinflation, 10 percent 


Fig. 7 


Method of indicating the amount of stretch for various 
inflation pressures of a tractor tire 
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Fig.8 These three views illustrate a method for observing distor- 
tion of tires under proper and improper inflation pressures 


for 25 percent underinflation, and 17 percent for 37 percent 
underinflation. 


Fig. 7 indicates the stretch of the stock when a tractor 
tire is subjected to various inflation pressures. A plastic 
square was placed on the sidewall of the tire and anchored 
at one point by a common pin. Fine white lines were drawn 
(A) on the tire, coinciding with the edges of the plastic 
square. When the load and torque are applied, the resulting 
stretch of the sidewall can be seen, since the lines will 
move with the sidewall, while tne size of the plastic square 
will not change. 


Fig. 7(B) shows the small amount of exposed sidewall 
between the lines and the plastic square in the properly in- 
flated tire, while Fig. 7(C) indicates the excessive amount of 
exposed sidewall, between the white lines and the plastic 
square, which resulted when the tire was underinflated 
25 percent. 

When a tractor is pulling a good load, its driving tires 
are subjected to a twisting force or torque. To observe the 
extent the tires were distorted under proper and improper 
inflation pressure by this twisting action, a steel bar, A, was 
fastened to the hub of the wheel (Fig. 8, top). This bar 
rotated with the wheel and rim assembly when the torque 
was applied. A line was placed on the tire, parallel to the 
bar, and coinciding with the top edge of the bar. By ap- 
plying the torque, the wheel, rim and tire started to rotate. 
Since the tread of the tire would not slip or skid, this por- 
tion of the tire did not move. The separation between the 
bar and the line on the tire (Fig. 8, center) resulted when 
the tire was inflated to 12 lb pressure but the load it carried 
required 16 lb for normal pressure. When properly inflated 
to 16 lb per sq in and carrying the same load, there was only 
a slight separation of the line and bar (Fig. 8, bottom). 

In tires having low inflation, some degree of buckling 
occurs, but the buckles or wrinkles are not readily seen until 
the torque is applied. This is indicated in Fig. 9 (left), 
while the properly inflated tire in Fig.9 (right) is free 
of such distortion. 

(Continued on page 860) 
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Corn Dozer for Canning Plant 
Kenneth A. Finden 


Assoc. Member ASAE 


crop acreage is small, hence certain problems peculiar 

to the canning industry have escaped the engineering 
advances made in agriculture as a whole. Handling of green 
produce from the field to the canning plant has been one of 
these. This paper deals particularly with the case of sweet corn. 

In the horse age all sweet corn was grown close to the 
plant, picked by hand and hauled to the canning plant in 
high wooden-wheel wagons. Eventually it proved economi- 
cal to haul the corn to the plant in trucks. However, it is 
always necessary to maintain a certain reserve of corn at 
the plant and it did not pay to have trucks waiting to unload. 
To overcome this difficulty a scheme of unloading the trucks 
into the old high-wheeled wagons was devised. Thus the 
obsolete wagons served as a convenient storage means as 
they could be moved about and unloaded at will. This is the 
method used today by many corn canners; in fact, our com- 
pany still has several hundred of these high-wheel wagons. 
The maintenance problems we have with equipment that 
farmers quit using thirty years ago can easily be appreciated. 
The extra handling of the corn during reloading also results 
in considerable damage. 

A few years ago canners in Wisconsin starting using a 
system of dumping the corn on a concrete apron and then 
pushing it onto conveyors with a bulldozer as the corn was 
needed in the plant. Our personnel observed several of these 
installations, liked the operation, and decided to install this 
system at our Winsted, Minn., corn plant. 

The concrete apron was laid out with 100-ft by 30-ft 
slabs on both sides of two 100-ft trench conveyors. The 
four slabs were designed to give a total storage capacity 
equivalent to about 10 hr of plant operation. In actual opera- 
tion the loads were larger and occupied a greater space than 
we had anticipated. This resulted in a rather inefficient use 
of the area available and reduced the storage capacity to 
about 8 hr of plant operation. This reduced storage, how- 
ever, did not seriously impair the operation of the system. 

Since this was our first installation we were anxious to 
learn as much as possible. To determine the best conveyor 
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Fig. 1 Schematic drawing of corn dozer mounted on tractor 


system, a belt conveyor was installed on one side and a 
flight conveyor with overhead return on the other side. The 
belt conveyor proved to be superior in all respects. The 
structure of the overhead return on the flight conveyor pre- 
sented an obstacle for dozer operation and getting the corn 
to drop through the flights at the discharge also proved 
troublesome. 


It was generally agreed the dozer should be on the rear 
of the tractor and the operating controls reversed to get the 
operator in a position where he could carefully meter the 
corn into the conveyors. 

Several blade designs such as inverted V's were con- 
sidered. Tests with scale-model blades on a toy tractor 
pushing soaked oats indicated, however, that a straight 
blade with considerable curvature and dividers extending 
beyond the blade gave the best blade capacity and good 
metering characteristics. 

Enclosing the entire tractor with shielding was necessary 
to prevent ears being crushed under the wheels during opera- 
tion. It was difficult to build the side shields rigid enough 
to resist the side push of the corn and yet be free to raise. 
By leaving the shields rather flexible and letting them butt 
against the tractor axle and a small frame toward the front 
of the tractor, it was possible to fasten the shields to the 
blade and mount the whole unit on a parallel linkage. Two 
hydraulic cylinders in the parallel linkage raised the whole 
unit. To maintain a constant blade and shield clearance, 
the entire unit floated on two rubber-tire swivel castors 
mounted under the blade. 


A 3-plow row-crop tractor provided sufficient power and 
maneuverability, but the clutch requirement was considered 
critical so a John Deere A tractor was chosen due to its 
simple clutch replacement. 

We estimated that the dozer would be able to push about 
1500 Ib per pass in a time cycle of about 1.75 min which was 
sufficient to maintain plant operating capacity. However, in 
the event of a breakdown a stand-by unit was considered 
necessary. A conventional dirt blade on a manure loader 
frame of a second tractor served as a stand-by unit. 


watt 


ce 


Fig. 2 Layout of concrete apron on which canning corn is dumped 
prior to pushing it onto conveyor for delivery to canning plant 
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In operation the dozer averaged 1,870 Ibs per pass and 
had a cycle time of 1.28 min per pass enabling it to push 
corn at the rate of 45 tons per hour. Since the plant rate was 
less than this, the dozer worked only about 35 min out 
of every hour. 


In an effort to determine the proper concrete finish that 
would give the maximum traction under wet conditions 
with the least corn damage, dynamometer tests were run 
with a tractor on various concrete finishes. A medium rough 
wood float finish was chosen as the most desirable. Areas 
close to the conveyor where traction was not a problem 
were given a smooth steel float finish. 

Under actual operating conditions, traction was the limit- 
ing factor as far as blade load was concerned since the tractor 
could spin its wheels on the dry concrete even though two 
sets of wheel weights and fluid had been added to the tires. 
The worst condition observed was during a light misty rain 
which caused the smut and residue on the concrete to be- 
come very greasy. Dozer capacity dropped about 22 percent 
under these conditions. During heaver rains the concrete 
was washed clean and slippage was not as serious. 

A track-type tractor or a 4-wheel-drive unit would no 
doubt be capable of pushing larger loads, but actually 
maneuverability and good operator position are just as im- 
portant as ability to push large loads. Of the cycle time of 
1.28 min, 0.82 min, or 64 percent, of the time was spent 
metering the corn into the conveyors; therefore, on larger 
installations capacity can be increased by increased conveyor 
capacity. 

The question of slippage under wet conditions is, of 
course, important. We feel that keeping the tire inflation 
high to give the least rubber in contact with the concrete 
will do the best job of wiping the concrete dry and providing 
traction. Low inflation or dual wheels merely adds flota- 
tion. No doubt there are tread designs which would be 
better than the conventional tractor tire. 

The general operation of the system was good. After 
the first few days there was no confusion or lost time. 
Trucks were weighed, dumped and on their way in about 
10min. A leadman, a relief operator, a dozer operator, a 
dozer and the stand-by unit replaced about 11 men, 3 trac- 
tors and 100 yard wagons. 

There were no quality or sanitation problems. The corn 
did not heat while piled on the apron and the dozer kept 
the concrete relatively clean so there was never a collection 
of flics or any foul odors. Little clean-up was required ex- 
cept in the conveyor pits. 

Studies made on damage to corn showed 20 percent 
fewer cars were damaged than with the conventional system. 
This represents a saving of 0.99 percent cut corn. 


This system no doubt contributed to the fact that the 
Winstead plant had the highest number of cases per wage 
hour and above average cases per ton of green corn. 

This year a similar system is being installed at our Belvi- 
dere, IIl., plant which has nearly double the capacity of the 
Winstead plant. The same type dozer will be used and we 
hope to handle the larger plant with one dozer and a stand- 
by unit. The apron will be wide enough to dump loads two 
deep perpendicular to the conveyor. It will be built with 
only one long belt conveyor so it will be approximately twice 
as long and twice as wide as the Winsted aprons. 
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Tractor Tire Inflation Pressures 
(Continued from page 858) 


Many more examples of distortion and excessive strain 
could be cited, all resulting from low-inflation pressure. 
However, it should be apparent from the foregoing that 
abnormal stresses and strains are placed on the tire when it 
is operated without sufficient inflation pressure. 

What does all this mean in terms of performance? To 
get some of the answers, we have tested many tires under all 
conditions found in farming. In addition to our test activi- 
ties maintained on the Firestone Farms at Columbiana, Ohio, 
we have followed field testing in many other localities. On 
one large ranch in the heart of the wheat-growing country, we 
have tested many tires on more than 50 tractors at one time. 

Examination of the results of our tests on these tires 
showed that the two groups of tires, operated at 10 and 12 
lb, or 25 to 374% percent underinflated, developed radial 
cracks in half the tires in this group, after delivering only 
one-third their normal life expectancy. However, the con- 
trol group operated at 16-lb pressure did not show any 
radial cracking. 

Another test still going on has produced some significant 
results. One group of tires operating at 10 lb pressure has 
developed radial cracks after delivering only 1,100-hr serv- 
ice. Another group at 12 lb inflation, has developed cracks 
at 1,200 hr, while the third group at 16 lb pressure has been 
in service for approximately 1500 hr and shows no evidence 
of radial cracking. Additional tests at other locations have 
further substantiated these results. 


ei 
Fig.9 The tire at the left shows a degree of buckling under low 


inflation which does not occur when the tire is properly inflated as 
shown at the right 


The rubber industry has long recognized the importance 
of correct inflation pressure. The rubber companies have in- 
dividually and collectively, through the Rubber Manufac- 
turers Association, made material available to the tire dealers, 
implement dealers, implement branch houses and farmers 
stressing the importance of correct inflation. Operating con- 
ditions, size of tire in relation to the power of modern trac- 
tors and the weights carried on them, the sizes of tools 
pulled, and the higher operating speeds with the resulting 
héavier pull loads, have outdated the time when we can 
think of 12 lb inflation as the correct pressure for all rear 
tractor tires. If the farmer is to realize the maximum return 
from his investment in farm machinery, of which the rubber 
tire is an important part, he must be fully informed on the 
importance of correct inflation pressure. 
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Removal of Dents from Irrigation Pipe 


Dale E. Kirk 


Member ASAE 


ENTS and kinks in portable irrigation pipe are a 
D continual source of loss and aggravation to farmers 
using sprinkler irrigation equipment. Sprinkler- 

type irrigation with the use of portable surface pipe has 
been practiced on a commercial scale in various parts of the 
United States for the past 20 years. Until after World War 
II, various types of steel surface pipe were used. While 
this pipe or tubing varied a great deal in wall thickness, 
most of it had sufficient strength to be quite resistant to field 
damage. At the end of World War II, the war-born alumi- 
num reduction and extrusion plants began producing an ex- 
truded thin-walled aluminum tubing which rapidly became 
the dominant material used for sprinkler irrigation. The 
rapid increase in the production of aluminum irrigation tub- 
ing is indicated in Fig. 1. Virtually all the aluminum 
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Fig. 1 United States production of aluminum irrigation tubing. 
(Data supplied by H. H. Nuernberger, Aluminum Co. of America) 
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sprinkler tubing produced prior to 1952 was extruded and 
designated as alloy 63S-t6. Since 1952, several manufac- 
turers have been marketing a welded tubing from a harder 
alloy, which is somewhat more resistant to field damage. 
Due to the lowered stiffness of aluminum, and the thin- 
ness of the tubing «wall, aluminum irrigation tubing is much 
more susceptible than steel to field damage in the form of 
dents and kinks. With a modulous of elasticity and a 
density each approximately one-third that of steel, the de- 
flection of an empty section of aluminum tubing supported 
at the ends will be approximately equal to the deflection of 
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Much of the test material was taken from a thesis for the master 
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Agricultural engineer develops a method 
for applying the hydraulic radial expansion 
principle to the straightening of aluminum 
irrigation tubing. 


a steel tube with the same dimensions. When loaded with 
water, the deflection of aluminum is much greater. 

The types of damage which appear to be most common 
are dents due to radial impact and kinks due to excessive 
bending. While a section of tubing occasionally may be cut 
or torn, the damage from handling or by accidentally driv- 
ing over the tubing with automobiles, trucks, tractors and 
other farm implements, usually leaves the material intact. 
A large dent or flattened area will cause the pipe to kink or 
be offset unless the ends are restrained. These various in- 
dents in the original shape of the tubing always cause some 
change in the normal pattern of flow of water through it. 
However, a farmer is generally more concerned with the 
inconvenience of handling kinked sections which tend to 
twist in the hands when they are carried. These sections 
will not lie in proper position for coupling and will not stack 
up well with the other sections in a moving wagon or 
truck rack. 

A repair may be made by cutting out the damaged sec- 
tion and fitting a new coupler to one of the cut ends. This 
repair is expensive and leaves two shorter sections, which 
are again a problem to handle with the other uniform-length 
sections. For a 3-in-diam line, the cost of a coupler is ap- 
proximately equivalent to the cost of six to ten feet of tubing. 

Most attempts to repair dented sections by malleting the 
tube against a projectile-shaped mandrel forced inside 
against the dent have been slow and costly and left the tub- 
ing in a rough and unsatisfactory condition. For large 
dents, this process necessarily involves excessive bending and 
stretching of the metal near the regions malleted. 


Radial Expansion Method of Repair 

In an effort to avoid the shortcomings of the mallet 
method of repair, the possibilities of the hydraulic expansion 
method were explored. The basic principle was to apply 
liquid under pressure to the inside of the pipe to remove the 
dents much in the same way that wrinkles are removed from 
a paper bag when blown full of air. Any tendency for the 
tubing to deviate from a circular cross section in the dented 
region would be from the bending stresses set up in the 
metal wall. By setting up the proper radial and hoop stresses, 
these bending stresses can be sufficiently overcome to make 
the tubing approach a circular cross section before excessive 
hoop yielding occurs. 

The yield stress of alloy 63S-t6 extruded aluminum tub- 
ing was taken as 30,000 psi. The liquid pressure required to 
produce this stress was computed by the thin-walled cylinder 
formula, P=2St/D, in which P is the gage pressure in 
pounds per square inch, S is the mean circumferential stress 
in pounds per square inch, ¢ is the wall thickness in inches, 
and D is the inside diameter in inches. 
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These computed limiting pressures are about 1580 psi 
for 2-in and 1030 psi for 3-in tubing where 0.050-in wall 
thickness is used. The sizes 4-in through 10-in run from 
630 to 960 psi and are not an exact function of diameter 
since various wall thicknesses are used. 

The hydraulic radial expansion method was tested on 
extruded 3-in aluminum tubing which is a size commonly 
used for laterals. There is no reason to believe this method 
of repair will not work equally well on welded tubing so 
long as the seams are up to nearly full strength of the wall 
and have no appreciable inside flash. 


End Plug Design 
One key to the successful application of the radial ex- 
pansion princple is a satisfactory end plug design. Some of 
the requisites of a satisfactory end plug are as follows: 
e A perfect tight seal against liquid pressures up to 
1,500 psi. 
Withstand end forces ranging from 4500 Ib for 2-in 
tubing up to 50,000 lb for 10-in tubing 
Adaptable to various lengths and diameters of tubing 
Accommodate various types of loose and rigid couplers 


Ends of the tubing not to be restrained but left free to 
move as the kinks are removed 


* Sufficiently portable to transport readily to the farm 
¢ Reasonable in cost. 


The plug design illustrated in Fig. 2 embodies most of 
the requisites listed above. The liquid seal is maintained 
by a molded rubber cup (A) which is seated against the 
main plug body (B). End thrust on the plug is resisted by 
the friction obtained from pinching the tubing between the 
expanding segments (C) of the plug body and a hinged de- 
tachable retaining band (D) placed around the outside 
of the tubing. 

The expanding segments are forced outward by a 
tapered bronze core (E) fitted inside the plug body. Three 
hollow concentric shafts are used to carry the control han- 
dles out beyond an attached coupler. The outer shaft (G) is 
threaded onto the plug body and carries the bronze core. 
Turning the handle attached to this shaft forces the body 
segments outward against the tubing. A handle attached to 
the intermediate shaft holds the body in place for tightening. 


$ 
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The inner shaft serves as a pipe to carry water into the 
tubing. The inner end of this inner shaft carries a mush- 
room-shaped head (f°) which fits against the inside of the 
rubber cup. When difficulty is encountered in making the 
rubber cup seat properly against a piece of misshapen tubing, 
the mushroom head can be pulled into the cup to force it 
more firmly against the tubing inner wall. 

The same type plug may be used for the plain end of 
the tubing as well as the end fitted with a coupler. The 
plug used on the discharge end of the tubing should have 
the inner tube fitted with an elbow and a short riser which 
will just clear the tubing wall. The outer end of the inner 
tube should be fitted with a valve for holding pressure inside 
the tubing. By having the riser in the same plane as the 
handle of the valve, this riser can easily be kept in a vertical 
position for scavenging out the last bit of air as the tubing is 
filled with water. 

It is necessary to have a pair of plugs for each diameter 
of tubing to be straightened. One pair of plugs should, 
however, accommodate various types of loose and rigid 
couplers of a given tubing size so long as the coupler does 
not provide a serious obstruction beyond the interior of the 
tubing wall. These plugs are quite portable and, since flex- 
ible liquid connections may be used, there is no appreciable 
restraint to the ends of the tubing as the kinks are removed. 


Dent-Removal Tests 


Three types of damage were inflicted on 3-in-diam ex- 
truded tubing to check the effectiveness of the radial ex- 
pansion method in restoring the apparent original shape and 
dimensions. The first series of dents was made by use of 
a straight, sharp-edged 90-degree V-shaped tool impressed at 
right angles to the tubing axis. This series showed that such 
dents could effectively be removed if the depth of impres- 
sion was no more than 40 to 50 per cent of the original 
outside diameter of the 3-in tubing. Deeper impressions 
with this sharp tool tended to cut through the wall near each 
end of the impression. 

The second series of dents was made with a straight, 
round-edged tool having a \4-in radius. This tool was also 
impressed various depths at right angles to the tubing. Fig. 
3 shows a typical load-deflection curve when these impres- 
sions were made in 3-in tubing. Dent removal was satisfac- 
tory for impressions up to about 60 to 70 per cent of the 
outside diameter. For example, a test section dented down 
to 40 per cent of its original diameter was restored to within 
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Fig. 2 
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Skematic drawing of plug used to seal the ends of aluminum irrigation pipe so that hydraulic pressure may be applied 
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IN POUNDS 


LOAD 


1.0 rr) 2.0 25 
DEFLECTION IN INCHES 


Fig. 3. Load-deflection curve for 3-in O.D. tubing dented by 
¥g-in radius bar 


92 per cent of the original diameter without the aid of any 
external malleting or bending. 

The third series was made up of 3-in-diam tubing test 
sections which had been mashed by driving over them with 
trucks, cars, and various sizes of tractors. Where the dent 
was formed by a low-pressure-type tractor or automobile 
tire, the hydraulic expansion method of removal was very 
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effective. In most cases the residual dent was less than 
0.10 in as measured by an outside caliper. When the re- 
sidual oblateness in the damaged area was removed by 
squeezing the section in a vise, the outside caliper could 
detect very little variation in diameter. 

The series of pictures in Fig.4 shows the shape of 
recovery of one of the test sections as pressure was applied. 
The steps as shown on the gage were at no pressure, 100, 
200, and 700 psi. This sample had been run over with 
the rear wheel of a tractor which exerted a 1450-lb force on 
the tubing. The small hand pump shown in the background 
was used to supply the hydraulic pressure. 

The tests showed that pressures up to 800 psi would 
not cause yielding or rupture in three-inch material so long 
as the metal was not badly corroded, cut or sharply crimped. 
The typical diametral recovery pattern with increased pres- 
sure is shown by the curve in Fig. 5. 

The small amount of kink or offset that is left after the 


‘dent is removed may easily be removed while the tubing 


is under pressure. The bending moment necessary to stress 
the 3-in tubing beyond the yield point is reduced by one- 
third when under 700 psi internal pressure. This internal 
pressure is also very useful in protecting the tubing from 
further denting and collapse at the points where the bending 
moment is applied. 


Friction Loss Study 


While the loss in pressure due to dents in a sprinkler 
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Straightening series showing the effect of applying internal pressure. The four steps shown are at zero pressure (upper left), 
100 psi (upper right), 200 psi (lower left), and 700 psi (lower right) 
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CALIPER SETTING 
OUTSIDE DIAMETER IN INCHES 


0 200 400 600 800 
PRESSURE IN PSI 
Fig. 5 Curve showing the outside caliper setting which would just 
clear the dented area as pressure was applied 

system is not usually considered a serious problem, a gen- 
eral evaluation of this loss is of interest. After the tractor 
had passed over the tubing shown in Fig. 4, an outside cali- 
per set at 1.28 in could be passed over the damaged area. 
Laboratory measurement of the friction head at various rates 
of flow were made for the tubing before it was damaged, 
while it contained the dent, and after it was straightened. 
Fig. 6 shows the friction curves for a 4%-ft test length. 
Constants for the general equation H = KQ” were computed 
by the method of least squares for each of the three curves. 
For all of the samples tested, there was no significant differ- 
ence in these constants for the intercept and the slope of 
the curves for the tubing before it was damaged and after it 
was repaired by radial expansion. 

An example with the necessary assumptions can show 
the general extent of the power loss if the dented sections 
above were placed in service. Assuming a flow rate of 170 
gpm, 20 hr per day operation, 50 per cent over-all pumping 
efficiency, and an electrical cost of 2¢ per kw-hr would give 
a cost of 23¢ per month for pumping water past such a 
dent. This figure could be significant were it not for the 
fact that a pipe damaged in this manner generally would 
not be tolerated in service by the farmer. It is surmised that 
general defective appearance and difficulty in handling 
would cause most damaged pipe to be pulled from service 
before the added friction loss becomes a factor. 


Bending Strength Recovery 

For any method of dent removal to be acceptable it 
should effectively restore the damaged tubing to near its 
original bending strength. Restoration of shape and hy- 
draulic characteristics should not be considered sufficient if 
the reclaimed section must be given favored treatment in the 
field to prevent kinking at the originally damaged area. 

A replicated experiment was set up using two groups 
of six tubing samples each. Each sample consisted of a sec- 
tion of new 3-in O.D. aluminum tubing 5 ft long. The six 
sections in the one group were crushed as uniformly as 
possible by a tractor rear wheel, which exerted a 1450-lb 
force. Each of the dented sections was then subjected to 750 
psi hydrostatic pressure and the residual offset of approxi- 
mately 0.2 in at the center was removed by applying a 
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bending moment before the pressure was relieved. Each of 
these sections was then placed in a universal testing machine 
and subjected to third-point loading as a simple beam. The 
damaged and repaired area was placed in the machine in 
such a position that it would be loaded in compression 
where it would have the greatest tendency to buckle. The 
other group of six samples was also placed in the testing ma- 
chine and loaded to the point of failure in a similar manner. 
The load-deflection curves plotted from the observation of 
these tests showed that the bending strength of the damaged 
sections was very near the strength of the undamaged sec- 
tions up to the proportional limit of each. Beyond the 
proportional limit the damaged sections soon buckled and 
the curve fell off more rapidly. There was more of a tend- 
ency for the undamaged sections to become plastically de- 
formed into a smooth, curved shape before buckling. From 
the practical standpoint, however, the bending strength 
within the nominal elastic range of undamaged tubing ap- 
peared to be a reasonable criteria for comparison. Loading 
beyond this point would cause permanent deformation 
whether the section was previously damaged or undamaged. 
For the type of damage inflicted in this test series the re- 
pair procedure restored the proportional limit in bending to 
an average of 95 per cent of the value for undamaged tubing. 
Summary 

The application of the hydraulic radial expansion prin- 
ciple appears to be quite practical for the straightening of 
aluminum irrigation tubing. Field damage consists mostly 


of dents and kinks from rough handling, dropping and 
(Continued on page 869) 
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Fig. 6 Friction head for test sample of 3-in O.D. tubing 4.5 ft long 
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Application of High-Frequency Electricity 
to Young Chickens 


D. T. Kinard and D. E. Wiant 


Member ASAE Member ASAE 


"Ten paper reports the results of experiments in 
applying high-frequency electrical treatment to young 
chickens to determine its possible effect on growth and 
feed-conversion efficiency.* 

Electrical phenomena associated with living things have 
been a subject of study for over a hundred years. The pres- 
ence of the electrical environment of the earth and concepts 
of the constituency of matter imply close relationships be- 
tween electricity and life processes. Living things exhibit 
electrical properties, and many vital processes are somewhat 
electrical in nature. The impression of external electrical 
potentials of different types and magnitudes on living sys- 
tems are known to produce various biological effects. Al- 
though many questions related to those findings are yet in 
the hands of the biologists, at least one report has appeared 
to justify the attention of those agricultural engineers whose 
major interest is in the field of electricity in agriculture. 

Baker (3, 11, 18)+ applied high-frequency electrical 
treatments to young chickens and reported that treated birds 
grew a third or more faster, had a more efficient feed con- 
version, and feathered earlier than those untreated. His ex- 
periments were interrupted by World War I. Aside from the 
present study, apparently no further work has been under- 
taken to investigate the iceas suggested by the earlier report. 

March and Beams (10) and others (16) have obtained 
interesting effects on growth by the application of continuous 
currents. Marked differences in growth resulting from the 
application of high-frequency fields have not been reported, 
although seed exposed to some of these treatments are im- 
proved in germination and perhaps otherwise (1, 8), sug- 
gesting a possible influence on growth. Effects on living 
systems exposed to high-frequency treatments have been 
attributed by numerous investigators largely to the heat 
developed by such treatment and not solely to factors purely 
electrical, though the latter has been claimed (14). Baker's 
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Experimental Results Show No Marked Effect on 
Gain in Growth and Feed-Conversion Efficiency 


experiments involved very small amounts of energy, prob- 
ably too little to produce effects from heat. Although con- 
tinuous currents are employed effectively in very low inten- 
sities, most of the high-frequency experiments have involved 
exposure of animals or material to rather intense fields. 
Baker’s theory is that “minute currents, comparable with 
those in nature,’’ cause a better metabolism, resulting in more 
efficient utilization of feed and faster growth. Chickens re- 
spond to lighting (6, 16). That they may also respond to 
small amounts of radiated energy of much greater wave 
length is suggested by theories that birds may sense electro- 
magnetic waves (12). 

The evidence recorded by Baker (3) is not convincing. 
On the other hand, he is a man of integrity and of consider- 
able technical background (15). Still active, he affirms his 
faith in the treatments (4). There have been, apparently, 
no other experiments quite similar to his on chickens. The 
literature does not provide the evidence to refute or confirm 
his claim. 


Experimental Procedure and Results 


The present work was intended to determine if marked 
response in growth,of young chickens might be obtained by 
the application of treatments similar to those used by Baker. 
If results were positive, the study was to be pursued toward 
practical ends. Chicks were grown to about age six weeks 
under the influence of the electromagnetic field within coils 
energized at different frequencies and at different intensities 
from high-frequency generators. Treatments considered sim- 
ilar to the original ones and related treatments, were tried. 
Treated and untreated birds were compared primarily on the 
basis of gain and feed-conversion efficiency. Five experi- 
mental trials were involved, three at Michigan State College 
on White Rock chicks, and two at the University of Georgia 
on New Hampshire cockerels during the period January, 
1953, to March, 1954. 

In the original experiments, Baker used the high- 
frequency output of an induction coil to energize several 
turns of conductor about a six-deck pen holding the birds. 
That helix around the pen served as an antenna in a circuit 
like that of the wireless telegraph, common at the time. The 
chicks were in that manner exposed to a mild treatment by 
high-frequency induction. A 4-v battery supplied the power 
to the Ruhmkorff coil. Treatments were applied 10 min 
every hour or for 20 min three or four times a day. During 
treatment, a distinct shock was felt on touching the birds, 
and a spark was observed as they pecked at a finger. Some 
important details of the experiments were not described, 
including the manner in which the control birds were han- 
dled. Baker (4) in 1941 used a static transformer, in place 
of the induction coil, connected directly to a 230-v, a-c 
supply. Otherwise the circuit was the same. Presumably the 
results were the same. The use of different equipment and 
variations in the treating program suggest that some varia- 
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tions in the treatment were not critical. 

In this work, it seemed reasonable to expect that use of a 
treatment patterned after the original ones, to the extent 
permitted by information available, might produce some 
evidence of stimulation. Accordingly a treatment similar to 
the original was used in each experiment. As the induction 
coil is more difficult to control and less stable than vacuum- 
tube transmitters, more modern equipment was selected to 
provide additional treatments having differences in fre- 
quency and total power output. Radio transmitters and a 
short-wave generator, normally used in human therapy, were 
used to broaden the scope of the exploratory treatments. All 
experiments were shielded with conducting screen and other 
steps taken to prevent interference with high-frequency 
communications. 

Three-deck battery pens of wood frame, plastic screen, 
and fiberboard floors were used to hold experimental groups 
of 40 to 60 chicks up to age six weeks, 15 to 20 birds on 
each deck. Pens to be treated were encircled by ten turns of 
No. 12, type TW conductor, spaced about 3 in apart forming 
a helix 24% x3ft in cross section. Treatment was accom- 
plished by energizing this coil with a source of high fre- 
quency at periodic intervals or continuously. Chicks were all 
fed alike, ad libitum, on a standard chick-starting ration in 
trials 1, 2 and 3 and on a standard all-mash broiler ration in 
trials 4 and 5. Chicks were weighed individually once a 
week. Feed was weighed in as required and weighed back 
weekly, as the birds were weighed, to provide data on feed 
conversion by groups. All chicks were wingbanded for indi- 
vidual identification. Simple experimental designs were used, 
and an analysis of variance was applied to all gain data, 

Initially, three groups of 48 White Rock chicks each 
were compared. One group was treated as in the early ex- 
periments. A 3-in (spark) induction coil supplied by a 6-v 
battery provided the source of high frequency (Fig. 1). 
Power input was about 24 w, 4 amp at 6v, d-c operating 
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Fig. 1 Circuit of the induction coil used as a source of high-fre- 
quency current for treating chicks in non-conducting pens. This 
circuit is patterned after that. used in the original experiments 


with a 11-in spark. Total power output was estimated (2) 
at 12 w or less. Radio-frequency current between the induc- 
tion coil and the first turn of the helix about the pen was 
340 ma. Energy transfer to the chicks was not measured. 
The phenomena noted by Baker, the glow of a gas bulb and 
the spark as one touched a chick, were observed in these 
experiments. Predominant frequency of the induction coil 
ranged from less than one to about two megacycles. For a 
second treatment, an ARC-5 transmitter operating at six 
megacycles was used (Fig. 2). Estimated total power output 
was about 17 w. Radio-frequency current between the an- 
tenna terminal and the first turn of the helix about the pen 
was about 600'ma. Treatments were administered four times 
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daily for 20 min at a time at intervals of 3 hr, trial 1, and 
4hr in trials 2 and 3, beginning at 8:00 a.m. Treatments 
were begun on day-old chicks and continued for six weeks 


Helix around pen, 


tO turns 3” opart 
of “12, type Tw 


Fig. 2 Circuit for a radio transmitter used for additional high-fre- 
quency treatments of chicks 


in trial 1. In trials 2 and 3, the treatment period extended 
from the time chicks were one week old until they were six 
weeks old. 

Results of trials 1 and 3 are shown in Tables 1 and 2. 
No significant differences in gain or feed conversion are 


TABLE 1. GAIN AND FEED EFFICIENCY OF WHITE ROCK CHICKS EXPOSED 
TO HIGYI-FREQUENCY FIELDS, DAY OLD TO SIX WEEKS OF AGE, TRIAL 1 


Treatment ‘ No. of 
group chicks 


Mean gain, 
grams 


Std. dev., 
grams 


Feed-gain 
both sexes 


Untreated 
control 

Induction 
eoil 

Transmitter 


(6 meg) 


male 
female 
male 
female 
male 
female 


565.7 
487.6 
557-7 
“482.4 
544.3 
488.4 


42.3 
45.3 
41.6 
38.2 
49.2 
51.3 


2.56 
2.57 
2.61 


F test for significant differences between treatment gains: Actual, 
0.1; required at 5 percent level, 3.07 for 2 and 140 deg of freedom. Sex 


differences highly significant; interaction not significant, pooled with 
error (m.s. 2048). 


Initial individual mean weights, grams: 


control, 40.8; induction 
coil, 40.1; transmitter, 40.2 


Estimated total power output to the antenna encircling the pen: in- 
duction coil, 12 w; transmitter, 17 w. 


indicated. The second trial was partially invalidated by 
failure of the control group to develop normally in the first 
week prior to beginning treatments on the other two groups, 
and the data are omitted. The third trial confirmed the first 


TABLE 2. GAIN AND FEED EFFICIENCY OF WHITE ROCK CHICKS EXPOSED 
TO HIGH-FREQUENCY FIELDS, DAY OLD TO AGE SEVEN WEEKS, TRIAL 3 


Treatment 
group 


No. of Mean gain, Std. dev., Feed-gain 


Untreated control 
Induction coil 
Transmitter (6 meg) 


F test for significant differences between treatment gains: 


Actual, 
0.6; 5 percent level, 3.04 at 2 and 102 deg of freedom. 


Initial individual weights, grams: 


control, 35.8; induction coil, 
33.9; transmitter, 34.2 


* Feed records cover final four weeks. 


one. No birds were lost in the first experiment. Loss of 
three in the third trial was attributed to cause other. than 
the treatment. 

In the fourth trial, located at the University of Georgia, 
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two electrical treatments and a control were used, each with 
a replication. A sample of 324 New Hampshire cockerels 
was selected at age two weeks from 500 cockerels which were 
raised together in a brooder house. The 324 birds were 
divided into 18 lots, approximately equal in weight and 
range of weight, which were placed in six three-deck pens. 
One induction coil was used to treat two pens, and a radio 
transmitter operating at 32.5 megacycles, having an esti- 
mated output of 20 w, was used to treat two pens. Two pens 
were untreated. The positions of the pens were randomized 
in a 14x 20-ft shielded enclosure. Treatments were admin- 
istered for 20 min four times daily at intervals of four hours 
as before until the birds were six weeks old. Intensity of the 
treatment in each case was roughly half that in the preceding 
experiments. Results are shown in Table 3. 


TABLE 3. GAIN AND FEED EFFICIENCY OF NEW HAMPSHIRE COCKERELS EXPOSED 
TO HIGH-FREQUENCY FIELDS, AGE TWO WEEKS TO AGE SIX WEEKS, TRIAL 4 


No. of 
chicks 


Treatment 
group 


Mean gain, 
grams 


Std. dev., Feed-gain 


101 
103 
100 


548.7 
569.6 
565.6 


Untreated control 
Induction coil 
Transmitter (32.5 meg) 


F test for significant differences between treatment gains: Actual. 
3.30; 5 percent level, 3.03, and at 1 percent level, 4.68 at 2 and 301 deg 
of freedom. 

Initial individual mean weight. of chicks in each group, 169.5 g at age 
two weeks. 

Although significance at the five per cent level in favor 
of the induction coil group is indicated, this difference was 
considered to be caused by a mild cold among the chicks 
during their fifth week, which apparently affected the control 
group slightly more than the others. The difference was 
caused by reduced gain for the fifth week only for the 
control. Differences in gain were not significant during the 
other weekly periods. Thus no differences are attributed to 
the treatments. The accuracy of this comparison was dis- 
turbed by the presence of 17 females and loss of three birds 
from the group. Data for those individuals were not included 
in the final analysis. Feed over gain ratios include all birds 
participating and do not suggest differences between groups. 

A preliminary histological examination, by the labora- 
tory of the University of Georgia poultry department, of 
endocrine tissues (pituitary, thyroids, adrenals, and testes) 
from a sample of ten birds from each treatment group 
revealed no evidence of treatment effect. 

In the fifth trial, eight electrical treatments were in- 


non-conducting) 
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volved. New Hampshire cockerels were selected as before 
on the basis of weight at age two weeks. 

In the first of two parts of the experiment, four pens 
were used to house four experimental groups of 54 birds 
each. One pen was used as a control, and each of the other 
pens was given a different treatment. As a possible means of 
eliminating questions of time or intervals between treat- 
ments, those three groups were exposed continuously to 
treatment from age two weeks to age six weeks. One treat- 
ment was provided by the induction coil having a d-c input 
of 2amp at 6v and operated with a %4-in spark. Pre- 
dominant frequency was about 1.6 megacycles and the radio- 
frequency current, measured as before, ranged from 100 to 
200 ma. A second treatment was provided by an ARC-5 
transmitter at a frequency of 6 megacycles having an 
estimated total power output of 10 w. A third treatment, 
intended as an additional check on the high-frequency treat- 
ments, was arranged by installing aluminum sheets above 
and below the chicks on each of the three decks of the pen, 
and applying d-c high voltage to those plates. A 15,000-v, 
30-ma, luminous tube transformer was connected as a half- 
wave rectifier for this purpose. Chicks on the top and bot- 
tom decks were grown between conducting plates held at a 
constant high potential difference, negative overhead. Chicks 
on the middle level were exposed to the opposite polarity. 
The arrangement afforded an average voltage gradient of 
about 8000 v across the one-foot height of each level. When 
the chicks were five weeks old, this treatment had to be dis- 
continued as some of them became tall enough to complete 
the circuit between plates. Treatments in this portion of the 
experiment were applied continuously to the chicks from age 
two weeks to age six weeks, with the exception noted. 

No evidence of an influence of the treatment on gain or 
feed conversion was developed (Table 4). 


TABLE 4. GAIN AND FEED EFFICIENCY OF NEW HAMPSHIRE COCKERELS EXPOSED 
GONTINUOUSLY TO HIGH-FREQUENCY FIELDS, AGE 2 WEEKS TO 6 WEEKS, TRIAL 5 


Treatment No. of 


group 


Mean gain, Std. dev., Feed-gain 


ratio 


Untreated control 
Induction coil 
Transmitter (6 meg) 
High voltage, d-c 


F test for significant differences between treatment gains: Actual, 
1.77; 5 percent level, 2.65 at 3 and 203 deg of freedom. 

Initial individual mean weight of chicks in each group: 
age two weeks. 


159.9 @ at 


Fig.3 (Left) Arrangement for exposing groups of ten chicks to the high-frequency field produced by a radio transmitter. (The pen is 


Fig. 4 (Right) Short-wave generator used for intense treatments of groups of ten chicks. The machine is one 


commonly used for human therapy 
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In the second portion of the experiment, seventy birds 
comprising seven experimental groups of ten were housed in 
individual cages to obtain individual feed-conversion data. 
Positions of individuals were randomized. The ten birds 
comprising a group were removed from their cages daily for 
exposure as a group and then returned to their cages. Five 
groups were treated from age three to age seven weeks; two 
were untreated. 

Two groups were exposed for 90 min daily to treatments 
differing in frequency. A coil 2 ft in diameter, 2 ft long, of 
¥y-in copper tubing (Fig. 3) was connected as a loop an- 
tenna to either of two radio transmitters, each having a total 
power output estimated at 15 w. Frequencies were 6 and 
32.5 megacycles. Chicks were placed in a box of plastic 
screen within the coil. As in the previous experiments they 
exhibited no evidence that they were aware of the presence 
of the electromagnetic field. 

Three other groups were exposed respectively to three 
intensive treatments, each different in time of exposure, at a 
frequency of 16 megacycles. A short-wave generator operat- 
ing with an output of 75 to 100 w was used to energize an 
induction cable, looped three turns 6 in apart around a non- 
conducting pen just large enough to accommodate the ten 
chicks (Fig. 4). The machine was one commonly used for 
human therapy and was equipped with a standard induction 
cable. One daily exposure of 30 min appeared to be all that 
the chicks could safely endure. The second exposure was 
15 min, and the third, 8 min. During these treatments as 
was to be expected, heart and respiratory activity of the 
chicks was increased rapidly as the treatment was applied, 
and body temperature was raised from about 106.2 F (nor- 
mal) to 110.2 F under the 30-min exposure. Responses, 
proportionately milder, were observed for the shorter ex- 
posures. These increased metabolic activities became normal 
in about 20 to 25 min following the treatment (Figs. 5 and 
6). Temperatures were measured rectally at %4 in with 
clinical thermometers. Heart activity was measured using a 
cardio-vibrometer (13). Energy transfer to the chicks was 
estimated to be at the rate of 6 to 10 Btu per hr per bird. 
This estimate was based on the temperature rise of a 0.2 per 
cent concentration of NaC1 in water held in ten glass con- 
tainers, each holding a weight equivalent to a chick. The 
containers were used to replace the chicks within the treating 
coil and were exposed to the same treatment. That solution 
has an electrical conductivity under those conditions com- 
parable to that of human tissue (14). Room temperature 
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Fig.5 Changes in body temperature of chicks exposed to intense 
treatment of high-frequency induction for 8, 15, and 30 min at a 
frequency of 16 megacycles. Each point is the mean of readings on 
five birds, members of a group of ten (Fig. 4) 


—_ 


AGRICULTURAL ENGINEERING for December 1954 


was approximately 72 F. at approximately 60 percent rela- 
tive humidity, typical for the entire experiment. Environ- 
mental temperature and, undoubtedly, relative humidity had 
an influence on the capacity of the birds to endure these 
treatments. Lower temperatures noticeably relieved the 
stress of the treatment. The procedure suggests a possible 
means for learhing more of the capacity of chicks to with- 
stand and rid themselves of heat. 

Gain and feed data are shown in Table 5 and suggest 
no differences between treatments. 


TABLE 5. GAIN AND FEED EFFICIENCY OF NEW HAMPSHIRE COCKERELS 
INDIVIDUALLY HOUSED, EXPOSED TO HIGH-FREQUENCY FIELDS IN 
GROUPS OF TEN, AGE 3 WEEKS TO 7 WEEKS, TRIAL 5 


No. of Mean gain, Std. dev., Feed-gain 


Treatment 
group chicks grams grams ratio 
Untreated control 10 735.8 82.5 2.77 
Transmitter, 6 meg; 90 min 10 736.7 81.4 2.67 
Transmitter, 32.5 meg, 90 min 10 159.7 47.0 2.57 
S.W. generator, 16 meg, 30 min 10 7ThO.1 88.9 2.68 
S.W. generator, 16 meg, 15 min 10 738.3 107.0 2.75 
S.W. generator, 16 meg, 8 min 10 733.6 37.4 2.85 
Untreated control 10 688.5 95.7 2.89 
F test for significant differences between treatment gains: Actual, 


0.7; 5 percent level, 2.16 at 6 and 63 deg of freedom. 


Initial weight of individuals: approximately 272 g at 3 weeks. 


Measurements of heart and respiratory activity of birds 
exposed to the continuous treatments and to the two 90- 
min treatments were abandoned when it was found that ap- 
plication of those mild electromagnetic fields produced no 
change in the normal rates. Random measurements among 
the groups detected no evidence of differences between 
groups, and it was obvious that differences, if any, were 
small. The mean heart rate of one typical set of 47 obser- 
vations on 5-week old New Hampshire cockerels at rest was 
320.5 beats per minute; the respiratory rate had a mean of 
37.3 breaths per minute with a standard deviation of 4.5. 
These figures are comparable with published data (12). 

A preliminary histological examination of some of the 
endocrine glands of a sample of five birds from each of the 
experimental groups as before revealed no evidence of a 
treatment effect. 

Discussion of Results 

Since apparently no marked differences in gain were 
developed in the experimental birds, between those exposed 
to high frequency and those untreated but handled alike, 
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Fig. 6 Changes in heart rate of individual New Hampshire cockerels 
at age 5 weeks exposed to intense treatment of high-frequency ‘i 
induction at a frequency of 16 megacycles (Fig. 4) ¥ 
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either the original treatment was not closely approximated in 
this work, or the observed differences previously attributed 
to such treatment were caused by other factors. It cannot be 
said that the treatments used in this work were identical with 
those used originally. However, some degree of close ap- 
proximation is established. Furthermore, treatments used in 
these experiments were varied in frequency, intensity, and in 
schedule of application, thus broadening the scope of possi- 
bilities of this investigation. The importance of the question 
of duplication is therefore somewhat minimized. 

As commonly observed in growth experiments, signifi- 
cant differences in rates of growth of similar chickens may 
be caused by slight differences in such things as environment, 
care and handling, method of feeding, and other factors. 
Using present techniques, involving experimental designs to 
permit conclusive statistical analyses, researchers still are 
plagued with those many variable factors which are difficult 
to control. It is perhaps unlikely that the early comparisons 
were made in a manner which would bear critical analysis by 
present standards. 

The number of electrical treatments considered in this 
work was limited. Although the procedure used does not 
offer promise of yielding positive results in terms of growth, 
it is possible that some other approach based on more com- 
plete information about the natural potentials of the bird 
might be more fruitful. The application of intense high- 
frequency treatments might be useful in studies of the 
capacity of birds to endure the addition of heat and to rid 


themselves of heat under different environmental conditions. - 


Summary 

Young chickens were exposed to the electromagnetic 
field within coils energized at different frequencies and at 
different intensities from high-frequency generators to deter- 
mine the possible effects on their gain and feed-conversion 
efficiency. Marked responses attributed to such treatment 
had been reported. 

No marked differences caused by the treatments were 
found between treated and untreated chicks as measured in 
terms of gain and feed-conversion efficiency. Nor did there 
appear to be any change in the treated chicks to suggest the 
need for other measurements of their growth or behavior. A 
preliminary histological examination of endocrine tissues 
from samples of birds from some of the experimental groups 
did not reveal any evidence of treatment effect. Birds exposed 
to very intense treatments did experience, as was to be ex- 
pected, a rise in body temperature and increased heart and 
respiratory activity, which became normal a few minutes 
after treatment. 

It is considered likely, in view of the present findings, 
that the differences in gain and feed conversion previously 
Observed were caused by factors other than the high- 
frequency electrical treatments. 
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Removing Dents from Irrigation Pipe 
(Continued from page 864) 


running over the tubing with various farm implements. This 
type of damage can be repaired as long as there are no cuts, 
tears, sharp crimps or other weakened areas to cause pre- 
mature rupture under pressure. 

Laboratory tests showed that by closing the ends of the 
tubing with suitable plugs and applying hydrostatic pres- 
sure up to approximately 75 per cent of the yield stress of 
the tubing, the dents were removed for most practical pur- 
poses. Any slight residual kink left in the section could be 
removed by applying a bending moment while the tubing 
was under pressure. 

Tubing which had been dented and straightened showed 
essentially complete recovery of its original hydraulic 
characteristics. 

Bending strength of badly dented and straightened tub- 
ing was restored to an average of 95 per cent of the original 
strength within the proportional limit. Bending-strength tests 
showed that these repaired sections would not stand as much 
plastic bending as the undamaged sections without buckling. 

While it does not appear practical for the average farmer 
to own ar? operate his own straightening equipment, it 
should be practical for someone to offer this service on a 
custom basis. A set of plugs and a small hand pump carried 
on the pickup truck of an irrigation-equipment service man 
could possibly be used to build customer goodwill besides 
netting a fair wage from the fee charged. 
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Consumptive-Use Requirements for Water 


Harry F. Blaney 
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EFORE the available water resources and an equitable 
division of the use of the waters of a drainage basin 
in arid and semiarid regions can be satisfactorily 

ascertained, careful consideration must be given to the con- 
sumptive-use requirements for water in various subbasins 
(1, 2, 3)* Evapotranspiration (or consumptive use) is one 
of the important elements in the hydrologic cycle of water 
movement from the time water falls on the land as rain or 
snow until it reaches the ocean. It includes all transpiration 
and evaporation losses from lands on which there is growth 
of vegetation of any kind, whether agricultural crops or 
native vegetation, plus evaporation from bare land and 
from water surfaces. In this paper the term “‘evapotrans- 
piration’’ is considered synonymous with the term “con- 
sumptive use’. Evapotranspiration involves problems of 
water supply, both surface and underground, and watershed 
management, as well as those of the management and gen- 
eral economics of irrigation and multiple-purpose projects. 
Data on the use of water by vegetative cover are essential in 
planning federal, state, and private irrigation and water- 
supply projects in arid and semiarid regions. The consump- 
tive-use requirement for water has become an important 
factor in the arbitration of controversies regarding major 
stream systems such as the Rio Grande (1) and the Colorado 
River (2), in which the welfare of the people of valleys, 
cities, states, and even nations is involved. 

The annual runoff from drainage basins in the United 
States vary widely from year to year. In eastern and cen- 
tral parts of the nation with humid climates the variation 
from place to place is less pronounced than in the western 
states where climates vary from extremely arid to highly 
humid. 

The U.S. Geological Survey has estimated that 1,300,- 
000,000 acre-feet of water is carried annually across the 
borders of the United States into the oceans (12). This is 
equivalent to an average depth of about 8 in over the en- 
tire country. Since the average annual precipitation of the 
United States is approximately 30 in, one notes that less 
than one-third of the water delivered to the surface of 
the country flows beyond its borders, and that some 22 in of 
moisture return to the atmosphere annually (12) as the re- 
sult of evaporation and transpiration. 

It has. been estimated that the net annual evaporation 
and transpiration losses along water courses in the 17 west- 
ern states amounts to more than 30,000,000 acre-feet or 
more than twice the annual flow of the Colorado River. This 
would be enough water to irrigate 10,000,000 acres of agri- 
cultural land in these states. 


EVAPOTRANSPIRATION DATA 
Data on evapotranspiration are necessary when deter- 


Paper presented at the annual meeting of the American Society 
of Agricultural Engineers at Minneapolis, Minn., June, 1954, on 
a program arranged by the Soil and Water Division. 

The author—Harry F. BLANEY—is principal irrigation engi- 
neer, western soil and water management section, Soil and Water 
Conservation Research Branch (ARS), U.S. Department of Agri- 
culture, Los Angeles, Calif. 

*Numbers in parentheses refer to the appended bibliography. 


Use of Evapotranspiration Data in Determining 
the Available Water Supply in Drainage Basins 


mining rainfall disposition, safe yields of ground-water 
basins, irrigation requirements, and water yields from moun- 
tain watersheds. 

At various times during the past 50 years, agencies of the 
U.S. Department of Agriculture, the U.S. Department of 
Interior, and state agricultural colleges have measured evapo- 
transpiration. 

Methods used to determine consumptive use of water by 
native vegetation and agricultural crops under field condi- 
tions were described by the author at the annual meeting of 
the American Society of Agricultural Engineers in 1938 
(4). Regardless of the method, the problems encountered 
are numerous. The source of water used by plant life, 
whether from precipitation alone or irrigation or ground 
water plus precipitation, is a factor in selecting a method. 
The methods most widely used in engineering and water- 
shed investigations are: soil-moisture studies on plots; tank 
or lysimeter measurements; ground-water fluctuations; in- 
flow-outflow measurements; integration; effective heat; cor- 
relation of water use, climatological data and other data, and 
vapor transfer. Some results of measurements of evapo- 
transpiration of irrigated crops by soil moisture and tank 
studies are shown in Tzble 1. 

In arid and semiarid areas, the water requirements of 
native vegetation are usually satisfied before water becomes 
For instance, the U.S. Geo- 


available for other purposes. 
logical Survey has estimated that there are some 11 million 
acres of phreatophytes growing in the 17 western states 
which consume more than 16 million acre-feet of water an- 
nually. Table 2 gives the results of some typical measure- 


TABLE 1. SEASONAL CONSUMPTIVE USE OF WATER BY VARIOUS IRRIGATED CROPS 
AS DETERMINED BY FIELD EXPERIMENTS IN SEVERAL WESTERN STATES 


Growing 
season or 
period 


Con- 
sumptive 
use of 
water, in 


Location and crop Year Authority 


ALFALFA 
Bonners Ferry, Idaho 
Carlsbad, New Mex. 
Logan, Utah 
San Fernando, Calif. 


1940-47 
1940 
1902-29 
1940 


5/5 _- 9/25 
4/18-11/10 
5/T -10/11 
4/1 -10/31 


Marr and Criddle 
Blaney 

Pittman and Stewart 
Blaney and Stockwell 


COTTON 
Bakersfield, Calif. 
Fort Stockton, Tex. 1940 
Los Banos, Calif. 1932 
Mesa, Arizona 1935 


1927-30 4/1 -10/31 
4/13-11/11 
5/1 -10/31 
4J1 -10/31 


Beckett and Dunshoe 
Blaney and Bloodgood 
Adams and Veihmeyer 
Harris and Hawkins 


SMALL GRAINS 
Bonners Ferry, Idaho 
San Luis Valley, Colo, 
Scottsbluff, Nebr. 


1930-47 9055/5 - 8/5 
1936 6/1 - 8/31 
1932-35 4/eV- T/2>o 


Marr and Criddle 
Blaney 
Bowen 


ORCHARD -ORANGES 
Azusa, Calif. 
Mesa, Arizona 


1929 
1931-34 


4/1 -10/31 


3/1 -10/31 


Blaney and Taylor 
Harris and Kinnisor 


ORCHARD -DEC IDUOUS 
Albuquerque, N. M. 1936 
Wenatchee, Wash. 1906 
Ontario, Calif. 1926 


5/1 - 9/30 
4/15-10/2: 
U/l - 7/30 


Blaney 
Fortier 
Blaney and Taylor 


POTATOES 
Bonners Ferry, Idaho 1947 
Ontario, Oregon ly41-be 
San Luis Valley, Colo. 1436 


Marr and Criddle 
Sanford and Criddle 
Blaney 


5/8 - 9/27 
4/20- 8/31 
6/1 - 9/30 


SUSAR BEETS 
Davis, Calif. esee 
Logan, Utah 1902-29 
Scottsbluff, Nebr. 1932-36 


4/1 = 9/30 
4/15-10/15 
4/20-10/25 


Veihmeyer 
Pittman and Stewart 
Bowen 


TRUCK 
Stockton, Calif. 
Stockton, Calif. 


1925-28 
1925-26 


5/1 - 9/30 
4/1 -10/31 


te oS Ga Boe ena aan, eles Bihar ih ares tee rete tee sae eh tap 4 eee _ A) Rar | Se <a MRE ROD ciate, SY ine 2 ee : a ed a ae ar 
5 of cot pete bis AG,” Pana ae 4a. Raia EMRRS: SR ar Re fo AM , ae PS 4 Mire wine Z . Ra ak, RENO ant a ee yeaa eee 4 pee eae 
SS SS sas aa cal : TY OS LET aoe ce ee ge,” ts . tne Powe St pag fet mma Ree at cirt fe 
"SES ha ee et) eo eS a A be be epee ties 5 Se a = Pr i ee Leth, E Seay eo Fer RCM cee, APES ie 
ae nay tee) eA ie, tt ie re ees, BS a= ee ai @ oe ea: o bee Say ~~ ae ve pee batt 
5 ol ae ha roly 2 ee ee ed 5 Btruget ea | a «oped oe pee ee peices WAST FS uf eee. guy Crate. 
EAB sik Reena tserenel Aa eg OM cee me re ; eset yaaa | ee en 
pric < ee ae POOR hae . alt, Were eof SS ie esi 5 5 eR St) os SN 
a ae . Si A Sear eI SUES | Se RARE To a 
Ber isa ie Asie 
Bf Mate x pista toe 
od ae ae paee 
Bei ipa aes 
aoe yess 
yrtiho oe fore 
Shs & ae = a 
Jae 870 . 
a aes ig 
13] ees a 
cate Be 
is ni kis 
rer ee, ee il 
(Sefat a 
ok he Sam 
ea Fd 2 
Patel ce 
a ena a 
2 > ae a 2 
Meo a. a 
Wao Vee Bo. 
Syibes Be ) 
sgh ae ip <r 
Pye Se 
Ge Gd aS 
Rahs ‘ioe 
ae Poe Bats 
ae as 
x ie 3 thes - : aes 
Sree Siren 
tie 7 ; Va 
aS ee : CEE | 
ae ee 
Ed Rin eee Reem 
ee eae : 
eee wy (has 
OG Rat to ars 
ee nd) ee ee 4 ies 
a a i : 
Fah ee | 
ae Bie 
LNA ce By 
WA chee” : a 
Re Faso ate : ; ae 
mons lege oe ‘ 
al mee ate 
eat SOE: 2 
mE eee , 
65° janes 
ee 38 
ee SO + { : 
os yar ah : } 
ART eho ee 
cae oe es 
"hy abge fea 4 
ihe ee : 
SG ale eae 
\: ae re 
Ba Ret Mire 
watt, ca’) ‘cae 
Beate, (Eos buy, Pies 
a, a ee 
a ee oa 
aes She oe se sae 
Nes BR ace pet 
5 i nee ep e 
St eee en te 
Te a ee 
Ah so! ee 
oy eee 2X, 
7S Sea Ge 
ne, = SAE oie 
eS Rake eres ee 
hig enact 3 fot. 
ee are fe 
Cee iene i 
iy ae cams 
Mea os ee | 
ST, rears “a ere 
eh ree y 
Sag ape ter e = ————————————————————————————————eee = 
jd s Soe ce — — ictal inca — = - _— — ——— —— ¥, 
the eh ie Ee 
at er ee 
ry ag Soe 
oa) rene : Qa ras a a a eno eee TT _ 
Boake 24.0 ae 
jets Parates Be Q 
eee oe 38.6 Ber 
SS Game 25.0 aa 
age Oo 37-4 Be 
>a ees “aa 
as reaps AES 
Baie * ei: 29.2 = 
a says 29.2 eae 
a 6 Stee 2 28.9 ‘it 
Bid ee pe es or Bo 
ae ase 30.9 ae 
Elon ae Bs 
SUN cee ee 
ierinate 17.5 7: 
Shh Oh ‘ Ree 
Bone Cara “ 14.05 sre 
eyed 14.7. ee 
Bosna Fee as 
brie ee ate 
re vagy ea 
Ss ey | 3204 
eS eo 
ee a Be 
See * oe 
fos Se 2 ae 
Fad en 23.0 e 
ace eae art . 3.4 te 
Be eee ae bac! 
nh Pd a Ne? i 22.95 = 
ci ea =a ie 
Ree ae 176? ae 
ba Ura aiberacls 19.59 me 
Dh Sea aa tt . 
he Ay 
ah ieee F a 
eae aaah 2502 i seier- 
je Ap 25.0 as 
CE Naa) 24.0 : 
Rae Tee 
Wat Seeett ie 
pa ig eR Pao 
ciety eke fic al.4 Stout met 
peat: ae 26.6 Stout aes 
pe de a. —————— - Sie 
Dy AS Saati 
ecg tS Aes C4 
tot Tae : 
A ie gi eee 
ons ae oe 
HES ah ie 
1 2 gee re 
io eth > age cue 
“AMR forme Bo 
rs ae marae 
10h ete s 
SL Mae Pind ‘ 
aint Wale a4 
Rasa Tite rE Ey 
Tag eee . — ’ ? wih 5 . Biscas 
1S eo a ee ag ad give, atk a vi ; isis Said) 5 lia’ A eas Sa ee ee ed aly 5 | ete oe st? ae Se Ro RG Po ; 3 ona wis : Bes 
eae Yin. oho, sy as ey ee CS rh eee ot ree aoe Pe Ne i me oe ome eV age es ek of Aa PE yy, Sa honda Ea ag bey ‘hein 04h) ail Silane Se 
or Sri gape a MM eS oma Sco Aas a ae nee Bi Waite aS) 2 is Re nn aie” okie * See ly 
Ee teh, NT apa a ike et ae ee tee Th i Mite ee ertG! ee nee Re, ae Me 
aie Sew) ke 40 Sadak geese. - -aggee e oa ae | bi cho SE cs f Eth yf ae Pek TOPE ges. > ea era 
ete ice Eee aie Payer aie Wekee ey yp = 3 ae Ses eo ag | - - a Sy ete Eat Ke St ee iy ae ‘ies be ae pies as oe 
ie as aS epee ta Teese My ektapte 8, fete yh Naeem ge bd 7 Pe 4 ie: Fo aN ara a EM | Go MRS 
Br Be ma Le ae Baer re. eae a ae a ax = } es aay a me Seon hie & ay 
Le ESS SBOE Ri eM ee RR) eee ee eh a e ‘ we tag : Reach ee a am ie! 
2), ERS MEU Scar > a aoe ar lls CC aS SR Nec ee : Ms or Ba he 93 a om 
> ie a ke Ma to ws Oke pee. ) ey OS ee ee i os ee 7 A a a. i eee y a E Oa aa. 


AGRICULTURAL ENGINEERING for December 1954 


2. EXAMPLES OF ANNUAL EVAPO-TRANSPIRATION BY NATIVE VEGETATION AS 
MEASURED BY LYSIMETERS, TANKS OR SOIL MOISTURE STUDIES 
IN WESTERN UNI 


—— 


Type of Precipi- 
Location | vegetation | tation, in é ranspi- Authority 


San Bernardino, Cal, 
Ontario, Calif. 
Anaheim, Calif. 
Cucamonga, Calif. 
Cucamonga, Calif. 
El Rio, Calif. 

San Bernardino, Cal, 
Muscoy, Calif. 
Claremont, Calif. 


Santa Ana, Calif. Si erass 

Santa Ana, Calif. Ss grass 2 1931-32 3503(b 
Santa Ana, Calif. S. erass 22 1931-32 13.4(c) 
Los Griegos, N. M. Salt grass Te 1927-28 2267 
Mesilla Valley, N.M. Salt grass ° 1936-37 39-8(d 
Carlsbad, N. M. Sacaton 2.3 1940 art Blaney-Morin (3) 
Carlsbad, N. M, Salt cedar 2, 1940 5Te3 Blaney-Morin (3) 
Safford, Ariz. Salt cedar Lp 86.4 Gatewood-Robinson (13) 
Safford, Ariz. Cottonwood 1ghh 72.0 Gatewood-Robinson (13) 
San Luis Rey, Calif. Cottonwood of 1941-43 62.5 Mucke 1-Blaney {7} 
Victorville, Calif. Tules 202 1931-32 TS.4 Blaney-Taylor (6 


no water table 


Sierra Ancha, Ariz. Grassland ° 1938-39 e Rich (7 
Sierra Ancha, Ariz. Grassland 5035 19ho-41 2 Rich (7 

Sierra Ancha, Ariz. Grasses 2 1936 ak. Rich «} 

San Dimas, Calif. Chaparral 5.10 1942-43 20. Rowe-Colman (16 
San Dimas, Calif. Chamise Se 1gh2-b3 22. Rowe-Colman (16 
Worth Fork, Calif. Chaparral 1938-39 2 Rowe-Colman (16 
North Fork, Calif. Chaparral 40,80 1938-39 Rowe-Colman (16) 


(a) Depth to water table - 12 in (c) Depth to water table - 48 in 
(b) Depth to water table - 24 in (4) Depth to water table - 14 in 
(e) Depth to water table - 36 in 


ments of annual evapotranspiration used by native vegeta- 
tion in valley and mountain areas in western states. 


ESTIMATING EVAPOTRANSPIRATION 

In water supply and irrigation investigations, engineers 
and hydrologists are called upon to make, within a limited 
time, estimates of probable past, present, and future evapo- 
ration and evapotranspiration losses in drainage basins. 
Sometimes few long-period hydrologic records, except clima- 
tological data, are available (1, 3). The results of research 
on the relationship of evapotranspiration to climate and 
other factors provide the practicing engineer with the basic 
data and methods required to estimate consumptive use in 
utilization of water investigations (3). 

Briefly, the procedure developed by Blaney and Criddle 
(10), is to correlate existing consumptive-use data with 
monthly temperature, percent of daytime hours and precipi- 
tation for both the frost-free period or irrigation season, 
and for the entire year. The 


TABLE 3. NORMAL CONSUMPTIVE-USE COEFFICIENTS FOR THE MORE 
IMPORTANT IRRIGATED CROPS AND NATURAL VEGETATION 
OF THE WEST (10) 


Length of Consumptive use 
Crop growing season or coefficient (K) 
period __ __(a) 


Irrigated land 
Alfalfa Frost-free 0.80 to 0.85 
Beans 3 months to 0.70 
Corn 4 months to 0.85 
Cotton 7 months to 0,65 
Citrus orchard 7 months 0 © 0,65 
Deciduous orchard Frost-free 
Flax 7 to 8 months 0.80 
Pasture, grass Frost-free 0.75 
Potatoes 33 months 0.65 to 0.75 
Small grains 3 months 0.75 to 0.85 
Sorghum v 5 months 0.7 


4 
Sugar beets 54 months 0.65 0.75 


Very dense Frost-free 1.30 
Dense Frost-free 1.20 
Medium Frost-free 1.00 
Light Frost-free 0.50 
(a) The lower values of K are for coastal areas, the higher values for 
areas with an arid climate. 
(b) Ample moisture available from ground-water table. 


«70 


that the consumptive use varies directly as this factor, when 
an ample water supply is available. Expressed mathematically, 


/=KF=sum of éf 


where U=consumptive use of crop (or evapotranspiration ) 

in inches for any period 

F=sum of the monthly consumptive use factors for 
the period (sum of the products of mean monthly 
temperature anc monthly percent of annual day- 
time hours), ¢ p 

K=empirical coefficient (annual or irrigation season ) 

t=mean monthly temperature in degrees Fahrenheit 

p=monthly percent of daytime hours of the year 

f=(tX p)/100=monthly consumptive use factor 

k=monthly coefficient 

u=kf=monthly consumptive use in inches. 

By knowing the consumptive-use requirement of water 
by a particular crop in some locality, an estimate of the use 
by the same crop in some other area may be made by appli- 
cation of the formula, U= KF (7, 10). 

The consumptive-use coefficients, K, for the more impor- 
tant irrigated crops grown under normal conditions in the 
West and natural vegetation are shown in Table 3. These 


coefficients so developed for TABLE 4, MONTHLY PERCENT OF DAYTIME HOURS OF THE YEAR FOR LATITUDES 24 TO 50 DEGREES NORTH OF THE EQUATOR (s) 


different crops are used to 
transfer consumptive-use data 


Latitudes in degrees north o quator 


from one section to other areas January 
where only climatological data February 
are available. March 
Neglecting the unmeasured 4,4, 
factors, consumptive use va- 
ries with the temperature, day- 
time hours, and available 
moisture (precipitation, irri- 
gation and/or ground water). 
By multiplying the mean 
monthly temperature, ¢, by the —°r*s**F 
monthly percent of daytime — *ovenber 
hours of the year, p, a month- meer 7.46 7635 


May 
June 
July 
August 


September 


ly consumptive-use factor, f, is tote. __100.00 100.00 _100 


100.00 100.00 


obtained. Then it is assumed (a) Computed from Sunshine Tables, U. S. Weather Bureau Bulletin No. 
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TABLE 5. AN EXAMPLE OF DETAILED CALCULATIONS OF RALNFALL PENETRATION 
IN INCHES AT STATION 83, 1931-32 (a) 

Factors Oct Nov Dec Jan Feb Mar Total Crop 
scientists ee EETN ITED 
Rainfall coo 266 7.8 1. 0) Citrus, clean, 

Runoff eee 0.0 0.0 O01 9) cultivated, irri- 

Transpiration ees 1.0 1. 1. ce) gated usual prac- 

Evaporation eos 1.0 1.9 i 0.0 tice. 

Difference 0.6 0 1.0 
Soil-moisture deficiency 1.9 0. 0 


Ra ) Citrus, clean 
R a 20 cultivated, irri- 
Transpiration 0 gated just prior 
Evaporation eee . 2 to rainy season 
Difference ore 066 4&9 -O. e) 
Soil-moisture deficiency 0.5 0.0 0.0 9) 
} 


enetration 
Deciduous, clean 


75 1 2 
. 0.0 ©.0 0.0 0.0 cultivated, 
Transpiration eee 0.0 0.0 0.9 0.0 0.0 
Evaporation eee 1.0 1.9 1.4 1.5 0.0 
Difference ese 1.6 569 O43 3-7 0.0 
Soil-moisture deficiency 10.0 8.4 2.5 2e2 0.0 0.0 
ses : a © 2: 1. 
1.7 5-2 0.0 Deciduous, cover 
0.0 Oo 0.0 ercpped. 
1.0 1.0 1.0 
Evaporation eee 1.0 1.9 1.8 1.5 0.0 
Difference ere 1.6 569 2067 207 -1.0 
Soil-moisture deficiency 10.0 5.4 2.5 3.2 0.5 1.5 
Penetration 


(a) Total seasonal rainfall, 17.54 in. No winter irrigation, 


coefficients were developed from actual measurements of 
consumptive use in tank and soil moisture field studies and 
inflow-outflow measurements made throughout the West 
over a period of years. Monthly percentage of daytime 
hours for the year are shown in Table 4. 

Fig. 1 is a nomograph developed for estimating monthly 
rates of water us, for locations where mean monthly tem- 
peratures are available and the latitude of the area is known. 


RAINFALL AND IRRIGATION PENETRATION TO 
GROUND WATER 
Evapotranspiration data are useful in determining the 
contributions of rainfall on the valley floors and return from 
irrigation to the ground water in drainage basins. In some 
areas these items are very important when determining the 
available water supply of a basin. 


Rainfall Contribution 

Rainfall is disposed of in four parts: (a) surface runoff, 
(5) evaporation, (c) transpiration, and (d) percolation. 
Only the last part passes to the ground-water supply. Under 
ordinary topographic and soil conditions, surface runoff will 
occur when the precipitation is of sufficient intensity. A 
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TABLE 6. ESTIMATED RAINFALL PENETRATION BELOW ROOT ZONE IN AGRE- 

FEET, VENTURA COUNTY, CALIFORNIA 
Basin 1927-28 1928-29 1929-30 1930-31 1931-32 
Piru 860 1,170 1,750 1,700 5,050 
Fillmore 890 2,650 2,550 2,950 8,270 
Santa Paula 320 680 950 900 4,770 
Montalvo, North 150 340 70 520 1,740 
Montalvo, South 290 720° 900 850 10 
Subtotal 2,510 5,500 6,600 6,900 23,140 
West Las Posas 130 400 620 470 1,940 
Pleasant Valley 80 520 520 530 3,430 
Las Posas (Moorpark) 320 710 790 780 4,980 
Conejo (Santa Rosa) 180 240 190 370 460 
Simi 370 460 20 5é 1,600 
Subtotal Tar 2,330 2,440 2,730 12,410 
Ojai Valley 120 50 310 200 2,120 
Ventura River 620 710 570 710 3,900 
Ventura Avenue 220 240_ 250 310 1,600 
Subtotal 960 1 3000 L, 1 30 i Pra) L 4020 
Grana total 4,550 8,890 10,190 10,870 43,170 


local as it flows directly into depressions and then perco- 
lates into the ground without reaching the main surface 
streams. That portion of the precipitation retained tempo- 
rarily in the top layer of the soil or intercepted by plants is 
returned to the atmosphere by evaporation. Of the water 
which percolates into the ground, a portion is stored in the 
soil within the root zone and subsequently is transpired by 
plants, while the remainder penetrates below the root zone 
and joins the ground water. 

The amount of rainfall penetration to the ground water 
has been determined in several basins in California indi- 
rectly from evaporation and transpiration measurements 
when values have been established for other factors entering 
into the disposition of rainfall (5). Tables 5 and 6 illustrate 
the results of such study in Ventura County by the author in 
cooperation with the state engineer of California (8). 


Irrigation and Rainfall Penetration 


Evapotranspiration data have been used in several irri- 
gated valleys of the west to estimate return waters from 
irrigation as well as penetration of rainfall to the under- 
ground reservoirs. For example, after unit values of con- 
sumptive use were determined for irrigated, dry farm, native 
vegetation and incidental areas in the Ventura County Flood 
Control District in California in 1952-53, the mean annual 

deep penetration was calcu- 
= lated (15). 
Somewhat similar studies 


: 2 ralley + be terme 15438 : 
part of the surface runoff from valley floors may be termed a oni dimii ien iaietiiesili 
3 
” hn - eee - 2430 available ground-water sup- 
Fig. 1 Nomograph for solution of the consumptive-use formula, «= éf ot ply Se Angeles West 
10 . . ais 
opts () ot Coast Basin in connection 
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45 2 7 ; be 
wi 16 the California Division of 
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within the states, and, in some instances between the United 
States and border nations. Federal agencies in cooperation 
with state engineers have measured evaporation and evapo- 
transpiration for the purpose of determining consumptive- 
water requirements and stream-flow depletion resulting from 
diversions of stream flow for irrigation, domestic, and in- 
dustrial purposes. The author has conducted some of these 
investigations. 

The following studies illustrate the use of evapotrans- 
piration data: 


Rio Grande-Colorado, New Mexico and Texas (1) 


The investigation, Consumptive Use of Water in the 
Upper Rio Grande Basin, comprising some 34,000 square 
miles in Colorado, New Mexico and Texas, was required as 
part of the development of facts concerning water require- 
ments and stream-flow depletion as a basis of an interstate 
compact to provide the equitable apportionment of Rio 
Grande waters among the three states. A total of some 
2,000,000 acres of water-consuming areas was mapped un- 
der classification of irrigated, native vegetation and inci- 
dental areas and rates of evapotranspiration determined by 
field studies were applied to these acreages to estimate total 
consumptive use. These results when adjusted for appro- 
priate values of precipitation were used to determine stream- 
flow depletion in each subbasin. For the 954,000 acres irri- 
gated in the basin in 1936, the stream-flow depletion was 
found to be 1,376,000 acre-feet whereas the use by native 
vegetation and other nonbeneficial consumption as an inci- 
dent to that irrigation was estimated to be 1,478,000 acre- 
feet. In other words, about one-half of the stream-flow de- 
pletion resulted from nonbeneficial evapotranspiration losses. 


Pecos River Basin, New Mexico, Texas (3) 


In the Pecos River investigation, consisting of some 
35,000 square miles in New Mexico and Texas, consump- 
tive-water requirements and stream-flow depletions were de- 
termined in a somewhat similar way to those of the Rio 
Grande. More than 764,000 acres of water-consuming 
areas were mapped in 1940. The areas of native vegetation 
totaling more than 454,000 acres was shown to represent a 
stream-flow depletion of 273,000 acre-feet or about 77 per- 
cent of the depletion by the 210,000 acres irrigated in 1940. 

From long-period records of evaporation, temperature, 
and humidity in New Mexico and Texas, together with con- 
sumptive-use measurements at Carlsbad, N.M., empirical 
formulas were developed for computing evaporation and 
consumptive use when.temperature and humidity data are 
available (3), Consideration of these results and the fac- 
tors involved is shown in the expression 


u=ktp(114—h) =ke 


in which w# is the monthly consumptive use (or evaporation) 
in inches, & is the monthly empirical coefficients, ¢ is the 
mean monthly temperature (degree-Fahrenheit), p is the 
monthly percentage of daytime hours of the year, 4 is the av- 
erage monthly humidity, and c=/p(114—A) is the monthly 
use index (climatic factor). The formula for annual con- 
sumptive use (or evaporation) in inches is 
U=K.C=Kulwt kets 


in which K, is the empirical coefficient for the entire year, 
C is the use index for entire year, &,, is the empirical coeffi- 


873 


cient for winter period, &, is the empirical coefficient for 
growing season or frost-free period, ¢,, is the use index for 
winter season, and ¢, is the use index for growing season or 
frost-free period. The values of &,, and &, may be computed 
from observed values of consumptive use, temperature, and 
humidity by the relation =a/c. These formulas are useful 
in estimating evaporation and evapotranspiration losses 
when no local data are available on water consumption. 


Colorado River Basin (Arizona, California, Colorado, 
New Mexico, Nevada, Utah and Wyoming) 

In 1948, at the request of the Upper Colorado River 
Compact Commission, representing the states of Arizona, 
Colorado, New Mexico, Utah, and Wyoming, and the U.S. 
Bureau of Reclamation, a study was made of water consump- 
tion by agricultural crops and native vegetation in the basin. 
The consumptive-water requirements, stream-flow depletion, 
and available water supply in each state and subbasin had 
to be known before an equitable division of the use of the 
waters of the Upper Colorado River Basin could be ascer- 
tained. After a field inspection of the areas in the basin 
with representatives of the engineering advisory committee 
of the Commission, and numerous conferences with local 
leaders and water users in each area, a report on consump- 
tive use of water rates for 56 areas in the Upper Colorado 
River Basin was submitted by Blaney and Criddle (9). 

Because of the limited measurements of consumptive use 
in the Upper Colorado River Basin, estimates of unit use by 
the various agricultural crops and native vegetation in this 
basin have been based largely on studies in other areas of 
the West. The findings in these studies were transferred to 
the Upper Colorado River Basin by the method developed 
by Blaney and Criddle. (10). In the Lower Basin, measure- 
ments of water use are available in a few areas in Arizona. 

During 1951-52, Blaney and Harris made a study of 
water-consumption rates by agricultural crops and native 
vegetation in various irrigated areas of Arizona, California, 
Nevada, New Mexico, and Utah in the Lower Colorado 
River Basin, at the request of the U.S. Bureau of Reclama- 
tion (11). Estimates of unit consumptive use by various 
agricultural crops are based primarily on measurements made 
on use of water in the Salt River Valley, Arizona, by the 
Division of Irrigation and Water Conservation in coopera- 
tion with the University of Arizona. Estimates of water 
consumption by native vegetation are based for the most part 
on observations made by the U.S. Geological Survey in Saf- 
ford Valley, Ariz. These data were transferred to areas of 
the Lower Colorado River Basin through relationships estab- 
lished empirically between measured consumptive use and 
climatological data. These data were employed by the 
Bureau of Reclamation to determine the stream-flow deple- 
tion in each subbasin of the Lower Colorado River Basin. 


Columbia River Basin above The Dalles, Ore. (17) 

A report made by the U.S. Geological Survey in 1953 
presents data gathered from many sources on the irrigated 
area in the United States portion of the Columbia River 
Basin above The Dalles, Ore., where irrigation is necessary 
for sustainéd crop production. Values of net consumptive 
use of water were determined or estimated for various trib- 
utary basins and compared to available experimental data. 
These values were then used to compute the average deple- 
tion which could be directly attributed to irrigation. This 

(Continued on page 880) 
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Lightweight Sprayer for Experimental Plots 


J. L. Butler, E. W. Hauser, J. T. Thompson, and J. G. Futral 


Assoc. Member ASAE 


HE research worker conducting weed-control investi- 
gations is faced with the usual problems of experi- 
mental technique in addition to those peculiar to the 
herbicidal field, one of the most important being the method 
of application of sprays to small plots. The knapsack sprayer, 
once widely used, does not closely simulate actual field-spray 
applications because of the inability of the operator to ac- 
curately gage his walking speed. Because of this variable, 
most knapsack operators apply a certain quantity of solution 
on a plot of given size, often necessitating double or triple 
coverage of the soil or vegetation using increased amounts 
of solvent. Since lower volumes are generally used for field 
spraying, results may be affected by the use of larger vol- 
umes. Tractor spray rigs, in addition to being cumbersome 
to transport, often necessitate a larger experimental area. 
Several different types of experimental sprayers have 
been developed for plot work (1, 2, 3, 4, 5).* One of the 
most efficient, in the opinion of the authors, is the one 
described by Shaw (3) in 1950. The frame work of the 
sprayer was constructed of 14%4-in angle iron. Regular knap- 
sack spray tank units were used to hold the spray solutions. 
Two booms, quick-action shutoff valves, a pressure regulator, 
a speedometer, and compressed-air storage tanks were other 
features incorporated into the sprayer. The principal vari- 
ables involved in field application of herbicides — speed. 
pressure, volume, and coverage — are effectively controlled 
by use of this type sprayer. One of the limiting factors was 
the weight of the sprayer, 175 pounds. This weight, while 
not excessive on pasture land or firm field soil, could be bur- 
densome on soft uncompacted land. Shaw and Swanson (4) 
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later described a modified sprayer which was lighter than 
the original model. 

The sprayer developed at the Georgia Experiment Station 
incorporates the basic elements of the field-plot unit described 
by Shaw. However, the details of construction are different. 


Adaptability of the Georgia Sprayer 


The sprayer described here was used under various soil 
and moisture conditions during the spring of 1954 at seven 
locations in Georgia. Because of its light weight (105 Ib) 
the sprayer worked satisfactorily except on very wet clay or 
exceptionally cloddy seedbeds. These particular conditions 
reduce maneuverability and also the accuracy of the speed- 
ometer reading. On sandy soils or soft seedbeds, an addi- 
tional operator is desirable. The time required for a four 
replication test, including flushing the sprayer and refilling 
the compressed-air storage tank, has consistently averaged 
less than two minutes per 1/200-acre plot. The storage tank 
will supply enough air for applying 10 one-gallon entries, 
including the air used for flushing. This number will be 
reduced when wettable powders requiring more agitation 
are applied. 

The construction of the boom facilitates changing the 
method of spray applications. Complete readjustment of the 
nozzles to any desired spacing or height requires less than 
five minutes. This is useful for pre-emergence applications 
since either complete coverage or definite band widths of 
variable spacings may be used. Adjustments required for 
directed post emergence spraying are much more quickly and 
easily made than with an ordinary boom. 

Two men can easily lift the sprayer into a pickup truck 
bed for transporting. All of the equipment needed for 
spraying including the sprayer, jugs of solution, air com- 
pressor, tools, and miscellaneous items, are transported in 
the truck. 

Although designed primarily as an experimental plot 
sprayer, it is believed that the sprayer might be adapted for 
other uses, especially for application of chemicals to horti- 
cultural crops on limited acreages. 
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Fig. 1 (Left) Front view of Georgia plot sprayer showing construction details of manifold, boom, drop pipes, and wheel assembly 
Fig. 2 (Right) Rear view of plot sprayer showing construction details of frame, speedometer, pressure-regulation system, solution tank, 


and kickstand 


meet od ok dc re 0 ere oh Ree ree SCN Sy aR RC SRE CO. fi amet s op en } re A TORE i ee ee me oe i a STR, iM ace | 
et eee a ihe Bey eo itn ee tae earn seit eA ot Saas eaeeme ee a rae Ween ea ae, eb a aa a EE ie) 
a ee aaenaares an Sia ee aaa rs, PORN ails OR Merny 4 Pai era. Gre ee eee Bor me a ae) ee ato ? a A tial Re 
(<a gee eee 3 rea a “A RS a, tote pete st! wes oy) CRONE: 2 TY xed cee oe HEROS paees © Boer rx oy. sees ee Mantes os x Nee 
ESE ar ated © ocr Rade arr aS 8S ae ae 1G) noreuee espace 1» fsa sa aac Pai eras a Rese oi fee Py aa Pe a 
3) FES sem a pi eateries sas! tld tone SOMA ee ae Pane et ie RM 2 Cogierc ns a “AP ie Beaten SO Pages Me Se a ae i faerie 
2), a ae ‘s SRM Pe aes oe ee eat ee Re rg ee Borie, Mer es ae eee ee Y ae eit! cee ora Ue "sa on eat ne ea oe 
Oo Mi oar Joe es ee eles nt So ee oP ie ae c iS ee eo ie 3 Tree Be, ae ee ‘Silat cee he eee RS 
A ee : 2 Were ae et ig Oe ee COT NMR es FF 
9 eee ee 7 Shy tial 
PPP 25 3 TE ees ts 
Lee ae er 
erence ies 
ae eee 
ce Ga oa) 
Paice - mle & 
26 ees 874 eee oi: 
greets frais pels 
ee ‘ 
oY Py Sd a 
Se a ae 
eae vs 
bey vac 
se ay a ret 
af pe 
abe ee 22° Ae We 
Bayo eae cage 
Eee a ee 
{ ee hel Shee 
eG Aerating 2 tek 
pie is 
hy ee ae 
eS ht see 
ist aie on 
Pages oy 
Fe ge BE ST id Pee 
Sige ais meee 
cn peas aie 
Laas Te 
BP oat ee 
ie ee yas) £ Te 
A ae 
Sard de, Pe 
Re zie Ss 
CCS tna Sy 
a a. 
CORI oe : ‘s 
i. es ee 
ee of) | i 
eu | ee 
a at ~ ee o 
te, te an 
cues fame ae 
eae (eee 
Bd eer tr ae 
pee ss ce a 
a2 8 em oe 
2s ae Be 
ee, en eae 
ene ea ae 
i ee a5 
ieee nee es 
iS ieee ae 
aj OF ae 
Pe Bee 
iF ree uasig egies 
eeeie ee 
bh a ba 
Labee ios ; ie 
creates a 
POP Us ote 8 tee 
‘ tn Si uy 1 s oy 
ies ent. aS 
Ry ee sae 
Ny Sh ep ee 
Ee ee oe 
2 Vee em PS 
OS Wen eet E Via 
a ee 
i ee fe 
ee a. 
pe ae 
bs ca = op ee ; § - 
OPIN so Me’ Si .* : ie 
Beane" SENS 
Baa fee Tee 
ae ore 
Sef. NR a 
0 eis ce 
erate See ae 
he i oy 
iene 
a a: ae os oP 
op eran CE a ee ae ae 
oy eee eee 
pais hh. oon 
5 sn ae 
rE oa , i 
i ee oe 
Rata sts io 
Pe Ree + 
Cee en bat} 
Rete Tae eet ts 
= ae oy 
5 4 . re 
ee Se i ye 
\ Say | 
SE age 
Ping € 
ay & ae 
A gene | oe 
ee Se papt 
eae ee = 
FAY Veer : ae 
we ase 2p 
fad. Steet Ae 
ees Se — ae 
Wig. pf eke eB wtce: % - nk RY 
vagal Demeaeatan i SiE a 4 * of ee 
Tae hae . | 2 ee a he: 
ese) ee a, Ne Me ae 
ES  § a i. . + ese 
ae = = = ° o oe Re 
ea ae ' tk L <n eee th ict Nae ong 
Sa CS - af as > sy * ms q ja a ome ieee 
Dee i: i aS 4 : PTR ; sae 
<2 tee ' ’ c ’ . —_ 7 i pee 
ee eect i tee ¥ oa vo eee — ii ie a -) i j 0 
Pome oem : aS eee in oe EP eee Se Py eT eT Oe bs a 
ae eet ‘ f ee «0 . : ee Fa ! % be 
eine ia tes eae ae > “BR al alk ‘ea Sie , : BS 
We ere . oi 
i ead : £ z ’ " ) 3 i a 
oa ¢ H “ae 
gee —- x. , y Ee 
BP Pisa ie ‘ 3 ‘ 
sit ee a <a ~ ‘ . ts 3 ‘ q ws 
Sevres ten * ia ' _ “ : P 
sCeuie aso 5 . - i a : : ae 
ae mee : 5 Pee . Tate “4 a —— ae 5 ve, 
bs ay) timc ' | ae So a x, Site ees a inal = 2 a % q a: 
oat ms ; 4 wih regen Seige - . ; Se a aii yr ~ E B 
S90 ee Se. , tite eet ta Re pe ad . a tae < __. WAY “a if 
C pebote ass: ¥ PS. oS Sa) tt a S — ] 
Ses Pe: ~ ; , “ee 
Was be : Ss *y ‘ _ - sal 3 Bre 
Si oe : . (tis 
. be ge oes. 
7 eee - 
Sy hy Bh peepee 
een et 
RS: hE 3 
7 ea ee 
DEEN Pi: i: ; 
i tt Sea foie 
oS eres ie 
ARE . sia 
Srey i |e a ere 
oh: San ge 
=f Ss sy 
che ‘ 
2 ‘ «ae 
Lk. ake _ 
Ep eee é 
So ea ane 
ae ee Ps oa 4 iy i eS ee . 3 "OE on ee a SS ee so pee go L788 panes 
ige ca q . tee VON Na Pe ee Pk Se ae he ks ee : rs leet athe Min Os aa as Aa ae cia ed oa fr een A fas ee 
a see eB ells: a ee Se eo et aa os oe atic eer mree aa a ” ACOA AEN a A Sa eas ea Pe ee ge en ay 
SPS, Ginn eh Sti ag nae eg act cc igs Sage ok = 6 EE ee Peierls, dam vie 
SS eRea peda Ua Se 8 Pa a nee, Weert” a) te AB get a er as Pasar Pa oo < Co) ERE R Bterer sg dese ™ Pry as ee ae neti 
may Fees Picea Te ena err Binge ie Lah net ee ewer ee Bee Oe aren oer een Rapa ree We ce fe i 2) Sapa nS coos 
ey aa - aa mae 7 COMM etme vigirag gia i a Miao wie dee Xr 
Soma cs he aaa ee 
Oe Sea er ee 


AGRICULTURAL ENGINEERING for December 1954 


General Construction 

The frame of the sprayer is constructed of 1%46-in, 16- 
gage steel tubing. A wheel spacing of 60 in is most adapt- 
able for the various row spacings used in Georgia. This dis- 
tance can be varied to meet individual requirements. A war- 
surplus oxygen tank for compressed-air storage is mounted 
slightly to the rear of the center line of the wheels as shown 
in Figs. 1 and 2. The solution tank, constructed of 18-gage 
galvanized iron and also mounted to the rear of the wheel 
center line, is made to receive a one-gallon glass vinegar 
or similar type jug. The use of this type instead of fixed- 
spray containers facilitates cleaning the spray system. The 
lid of the solution tank is fastened by means of a screw 
crank and bale arrangement as shown in Fig. 2. It is neces- 
sary that the lid be airtight as the pressure is contained by 
this tank and not by the jug. Since these tanks are mounted 
to the rear of the wheel centers the operator must lift up- 
ward; this action helps in maintaining a steady, even gait. 

In order to keep the over-all weight to a minimum, a 
light-weight boom was made from a 1-in-square 22-gage 
steel tube (Fig. 1). The boom has two mounting positions 
located 12 in apart vertically. Any desired lateral or vertical 
spacing of the nozzles may be obtained by means of the U- 
bolt clamping device which secures the %4-in by 18-in gal- 
vanized iron drop pipes. By supplying the nozzles with the 
solution through a series of tees (manifold) and hoses, 
greater adaptability is obtained than with the regular boom 
arrangement, since any number of nozzles may be used up to 
the capacity of the line. A quick-action, spring-loaded, cut- 
off valve mounted close to the manifold is controlled by a 
lever on the push bar. 

A bicycle speedometer is mounted in view of the opera- 
tor and driven from one of the bicycle wheels. It has a 10 
to 1 reduction; thus a reading on the dial of 10 mph indi- 
cates that the sprayer is traveling 1 mph. 


Pressure Source and Regulation 
The pressure tank is equipped with a snap-on fitting for 
filling with air, a pressure gage and a relief valve set at 145 
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psi. The air pressure for filling the tank in the field is sup- 
plied by a gasoline-engine-driven portable air compressor. 
The line from the pressure tank to the solution tank 
equipped with a cutoff valve to prevent loss of air pressure 
when solutions are changed. A diaphragm-type pressure 
regulator is installed between this cutoff and the pressure 
gage. From the-pressure gage, the line passes into the solu- 
tion tank by means of a *i6-in stainless steel tube soldered to 
the lid of the tank and long enough to reach the bottom of 
the jug. This tube and a similar one leading to the boom are 
in the center of the lid and fit inside the gallon jug contain- 
ing the spray solution. Generally the spray solutions receive 
enough agitation by the incoming air while spraying. When 
more agitation is required, it may be obtained by partially 
opening the petcock located in the tank lid. This petcock is 
also used to release pressure after spraying. 


Suggestions for Improvement 

In areas where very soft soils are prevalent or where 
only one man ts available for spraying, the use of aluminum 
tubing for the sprayer framework, reducing the weight to an 
estimated 70 lb, might be desirable. 

For corrosive materials, stainless steel drop pipes and 
fittings might be more desirable than galvanized iron. 

A clamp-type fastening for the lid of the solution tank 
would probably be more satisfactory than the screw crank 
and bale arrangement as a uniform seal is difficult to obtain 
unless the bale is heavily reinforced to prevent gradual 
bending. 
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Once- eer +t Tillage = pa to Pineapple maerscig in ee 


To keep production costs of raising pineapples to a minimum, the 
California Packing Corp. is constantly seeking ways and means to 
develop new machinery to do the production job better and more 
efficiently. The latest development is the mulching machine shown 
in these pictures which is built around a Caterpillar D8 track-type 
tractor. After a stump cutter has thoroughly chopped up the old 
pineapple plants in a field, the field is ready for the machine shown, 
and it completes all tillage operations in one pass over the field, to 
make it ready for planting a new crop of pineapples. On the front 
of the tractor is mounted a trash rake which is powered with the 


tractor’s hydraulic unit to clear to one side the mat of trash left on 
the field by the stump cutter. Two power-take-off-driven rotary 
tillers, mounted on the rear, work the soil to a depth of 14 in. 
Fumigating and fertilizing equipment make up the rest of the 10 
tons of farming tools that have been ‘attached to the framework of 
this outfit, and a rear-mounted float completes the operation, smooth- 
ing the ground for planting. All told, the huge mulching machine 
weighs close to 30 tons. It travels only in low gear when preparing 


a field for planting pineapples and its capacity is approximately one 
acre per hour. 
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L. B. Nelson 


HE purpose of this paper is to present a fairly broad 
picture of the research that is under way in erosion 
control in the humid region. Also I will point out 
some further needs in the research program, and discuss a 
couple of unrelated items. 

Research in erosion control does not fall definitely 
within any single subject-matter field. As a matter of fact, 
it is so closely related to all other soil and water conserva- 
tion work that we cannot really deal with it as a separate 
subject. However, for the present purpose I will confine 
my remarks largely to the fields of agricultural engineering 
and agronomy with some reference to economics. Our best 
erosion control practices develop through integrated effort 
from these three fields plus several others. This reasoning 
is behind the present organization of the land-use and man- 
agement research program of the USDA. 

In the erosion control research of the USDA Agricul- 
tural Research Service, the aim is to identify the problem 
first, to analyze it, and then to establish a team to deal with 
its component parts. In this team, the agricultural engineer 
has the training and capability to deal with problems of 
machinery and tillage, construction of terraces, waterways, 
ponds and dams, surface and subsurface drainage, ditches, 
and the like. Similarly, the agronomist is best trained to deal 
with crop and soil-management factors including fertilizers, 
crop rotations, specialized soil physical problems, and micro- 
biology. The economist, on the other hand, is in the best 
position to study and evaluate the economic returns that are 
possible from various practices and combinations of practices 
and to tell us whether or not these are feasible from the 
farmer's standpoint. To be sure, there is some overlapping 
in fringe areas. 

Mulch tillage is one of the most important erosion con- 
trol practices and one where considerably more research is 
needed. Research has shown that leaving crop residues in 
the surface two or three inches of soil is one of the most 
effective means we have for reducing runoff and erosion in 
row crops. Unfortunately mulch tillage frequently reduces 
yields. This reduction appears most severe during normal 
and wet seasons and least during seasons of low rainfall. 
Reductions in yield must be overcome before the practice 
will receive widespread adoption by farmers. We and our 
cooperators in the states are placing major emphasis on find- 
ing out what causes the yield reductions. Offhand it appears 
that the yield reductions are intimately related to a tie-up of 
plant nutrients, particularly nitrogen, by microorganisms, 
and to poor aeration in the layer below the mulch. Un- 
doubtedly other factors may be involved. 

The application of surface mulches for erosion control 


Paper presented at the 47th annual meeting of the American 
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Erosion Control Problems of the Humid Region 


Research Presently Under Way, as Well as Further Studies 
Needed, to Develop Better Conservation Practices 
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looks most promising for certain humid-region soils. In 
Ohio, application of 14% to 2 tons of straw or 7 to 8 tons of 
manure per acre produced corn yield increases ranging from 
7 to 14 bu per acre. This practice permits wet soils to dry 
out before planting, protects the soil against erosion losses, 
increases water infiltration during high-intensity summer 
storms, and apparently does not reduce yields. However, 
delayed mulching does not afford soil protection early in 
the season. 

Lister planting of corn between terrace intervals has 
given effective erosion control on the steep, highly erosive 
loss soils of western Iowa. This practice has reduced soil 
loess 65 percent and cut runoff 42 percent, permitting use of 
wider-spaced terraces and rotations with a higher percentage 
of corn. It would seem that this practice should be used 
more widely. At least evaluation should be made over more 
steep-land soils. 

We still have a big problem with terraces. Terraces 
aren't gaining in popularity. Our original specifications may 
have been tco rigid for some conditions. A good many 
terraces were built too close together and with greater capac- 
ity than necessary. Where this has happened, costs are too 
high and the terraces are not compatible with modern ma- 
chinery. Perhaps it is time to find out more exactly what is 
needed in light of modern farm practices and equipment. 
Parallel terraces offer considerable promise. Elimination of 
point rows by bringing in other improved erosion control 
practices along with less rigid contouring may offer a pos- 
sible solution. However, we most certainly don’t want to 
take unnecessary chances with erosion. 

The design, efficiency and maintenance of waterways and 
terrace outlets is receiving considerable research attention. 
Studies include not only the engineering design but also 
vegetative cover and methods of establishment. Major em- 
phasis is placed on low-cost procedures. 

Land smoothing to eliminate small depressions which 
will eliminate water ponding during wet periods and im- 
prove surface drainage is receiving attention in several states. 

Wide-row spacing of corn with interplantings of grasses 
and legumes appears to offer promise for corn production 
on sloping lands. At the same time, it offers a means of 
establishing seedings without the use of less profitable small- 
grain nurse crops. Corn yields in Iowa last year at six loca- 
tions averaged 94 bu per acre in 40-in rows, and 73 bu in 
80-in rows, a decrease of 22 percent. However, the 80-in 
rows permitted interseeding with grass legume mixtures at 
the last cultivation. Where drought conditions were not 
severe, satisfactory stands of seedings were obtained. 


Considerable research needs to be done on corn inter- 
planting. Attention needs to be given to the competition 
between the two crops for moisture and nutrients and ways 
in which to handle the forage. In Illinois, for example, har- 
vesting management of the intercrop greatly influenced the 
corn yields. Corn yields on conventionally farmed plots 
were higher than where a 15-in strip of grass-legume mix- 
ture was allowed to grow between each row. Likewise the 
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plots with the 15-in strips of grass produced higher corn 
yields than plots where a 60-in strip was allowed to grow 
between every two corn rows (40 by 80 in row spacings). 
Management of the intercrop also influenced corn yields. 
Frequent clipping and using the ie for mulch in the 
corn rows improved yields. 

It seems absolutely necessary that we improve procedures 
and equations for estimating soil loss under different farm- 
ing practices on different soils and topographies. To accom- 
plish this we need to know a lot more about the behavior 
of various soil-erosion factors under a wide range of soils 
and conditions. With an adequate mathematical guide, con- 
servation specialists can tailor their recommendations more 
exactly to the conditions encountered on the individual farm. 

In this connection, we and our state cooperators are 
making a national summary of all the old plot and water- 
shed runoff records and weather data that have been col- 
lected. This is a tremendous task but we will eventually 
have the data on IBM punch cards. Once this is done, we 
will be on a much sounder basis for developing erosion 
equations. Similarly, we will have a pretty good picture of 
the characteristics of storms in various areas and their rela- 
tion to runoff and erosion. 

In the matter of deep tillage, while this isn’t strictly an 
erosion-control practice, it is related and also has broad 
implications in the soil and water field. There appears to be 
no question that deep tillage is a big help in breaking “traf- 
fic’ pans. Soil compaction from machinery traffic is a 
serious problem in Nev: Jersey, Mississippi, Louisiana and 
elsewhere. Deep tillage plus lessening of machine traffic 
and introduction of grasses and legumes appears to over- 
come many of our traffic pans. We need to know more about 
the properties of soils in which such pans develop. Also, 
what are the specific soil-air relations, moisture movement, 
and other properties associated with the pans? Once we 
know these, we can widen the applicability of existing data. 

The problem of deep tillage or deepening of the root 
zone on clay pan and normal soils is entirely another prob- 
lem. We don’t have the answer. It would appear only 
logical that deepening the root zone through tillage and the 
deep placement of lime and fertilizers should produce 
marked increases in crop yields. However, existing data in 
the eastern United States fails to confirm this. We and our 
state cooperators are initiating a series of carefully controlled 
experiments to see if there is any real advantage. If under 
ideal conditions we can’t improve yields in this manner, then 
the subject would appear closed. On the other hand, if 
yields can be improved, then we will want to work closely 
with machinery engineers in developing machines and 
practices. 

Research is also being conducted into the following 
phases of erosion control: 


¢ Rebuilding and utilizing severely eroded lands 
¢ Improving cropping systems including cover crops and 
rotations 


¢ Times and methods for establishing pastures and 
forage crops 


* Relation of irrigation to erosion hazard 
¢ Strip cropping and contour farming 
¢ Chemical and mechanical pasture renovation 


¢ Improvement of soil structure 

¢ Compaction of pasture soils by livestock 

¢ Removal of excess water through surface and 
subsurface drainage. 


So far we have dealt in individual erosion control prac- 
tices; following is a proposed additional research step for 
your consideration: To date most of us are willing to move 
on when we have answered a particular problem to our satis- 
faction. But are we ready to pass our solution on to the 
farmer? In industry, the basic principles of a new process 
are worked out in the laboratory. However, before a new 
plant is constructed, pilot plants are first built for the pur- 
pose of ironing out production “bugs” and determining the 
economic feasibility of the process. In agriculture, on the 
other hand, we expect the farmer to conduct his own pilot 
research. We hand him numerous “test tube” practices and 
expect him to put them together into a smoothly functioning 
and economically sound farming system. Actually it is prob- 
ably as big a research job to integrate and adjust various 
practices into a profitable system of farming as it was to 
develop the individual practices. To integrate practices into 
a farming system requires not only the attention of the re- 
search technicians but also of the economist. It would seem 
that we should give more thought toward achieving this 
final step. 

Another matter for your consideration deals with inte- 
gration of machinery and soil and water conservation re- 
search. Just what are the functions of the two groups in 
machinery development and how can we obtain closer inte- 
gration? It seems to me that the soil and water folks should 
first determine what is required in the way of soil and 
fertilizer manipulation, get together with the engineer who 
will develop the machine, and then both work together in 
determining and improving its range of applicability for 
various soils, topographies, and farming systems. Frankly I 
believe we have a tendency to reverse this procedure. As a 
result, none of us is happy with the final product. However, 
this reversal of procedure isn’t the fault of the machinery 
engineer alone. We on the other side of the fence haven't 
set down the necessary specifications of what the machine 
should accomplish. 


In closing, please permit me to present a plea for better 
trained soil and water conservation engineers. As pointed 
out by Harry B. Walker in an address* last December, a 
real need exists in research for men of academic and scien- 
tific competency. In soil and water, we must have engineers 
of superior ability who are trained to think quantitatively 
and can subject problems to research procedure. Too many 
of the young engineers applying for positions with us appear 
to be trained for service types of work rather than research. 


I would like to urge that more men be trained specifically 
as soil and water research engineers with a sound foundation 
in the following: biometry and experimental design, mathe- 
matics and physics, hydrology, soil and water conservation 
engineering, soil physics, plant physiology, 
drainage, and irrigation. 


climatology, 


~ *Harry B. Walker. Balancing agricultural engineering research. 
AGRICULTURAL ENGINEERING, vol. 35, July, 1954. 
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Centennial of Farm Mechanization 
Carl F. Albrecht 


Affiliate ASAE 


ture of the yearlong Centennial celebration at Michigan 

State College in 1955. It will represent the most com- 
plete assembly of farm and home equipment, demonstrations, 
and personnel dealing with the engineering phases of agri- 
culture ever brought together in this country. The exhibits, 
demonstrations, and pageants will be shown from August 
15 through August 20. They will be in a professionally 
designed setting but with scientists, technicians, extension 
specialists, and educators present to assist in telling the story 
of engineering in agriculture to a quarter million visitors. 


Te Centennial of Farm Mechanization is a major fea- 


machines, spray equipment, advanced-type engines and 
power-transmitting equipment are samples of a few of the 
items to be shown. New machines will be introduced to the 
public for the first time during the Centennial. 

Special buildings adapted for farm use will be shown. 
These will include grain, hay and fruit storages, machinery 
storages and farm shops, dairy barns and silos of latest 
design. Bulk milk and other materials-handling equipment 
installations including conveyors, elevators, driers, tanks and 
many others will be there. Building materials of all descrip- 
tions will be exhibited. 


The objectives of this exposition are to recognize the 


accomplishments of the farmer, indus- 
try, and education; to salute the land- 
grant college system of education; to 
honor individuals and organizations 
who have contributed greatly to farm 
mechanization and to provide a means 
of measuring our accomplishments and 
charting our course for the future. The 
exposition is designed to give inspira- 
tion to young and old to carry forward 
toward a still better life, and to pro- 
vide, in one large exposition, a place 
where people from all over the world 
may come and see the agricultural ma- 
chines, buildings, and equipment of the 
past and present and get a glimpse of 
the future. 

The Farm Mechanization Centennial 
is sponsored and presented at Michigan 
State College by the Agricultural Engi- 
neering Department with the advice, 
cooperation, and assistance of other 
departments on campus, farm equip- 
ment manufacturers, electric power 
suppliers, manufacturers of farm struc- 
tures and materials, and drainage and 
irrigation contractors and suppliers. 
Also assisting are public service 
organizations, professional engineering 
groups, farm organizations, farm youth 
groups, farm fire and safety groups, 
home economics groups and others. 


Modern Equipment Exhibit 


In the large outdoor exhibit area 
farm machinery companies will show 
the latest and most complete lines of 
tractors and machines. This will include 
those used in this country and some 
used in foreign lands. Combines, cot- 
ton pickers, trenching and earth-moving 


The author—Car_ F. ALBRECHT—is asso- 
ciate professor of agricultural engineering, 
Michigan State College, and chairman of 
the Centennial of Farm Mechanization Pro- 
motion and Publicity Committee. 


Miciican State College was founded 
February 12, 1855, as the Mich- 
igan Agricultural College, the first of 
its kind in the United States. The 
unique idea in education first put into 
practice in our state was extended to 
the entire nation within the space of a 
few years through the system of land- 
grant colleges and universities estab- 
lished under the Morrill Act of 1852. 

This pioneer institution, now called 
Michigan State College and now a uni- 
versity serving the needs of many pro- 
fessions and vocations, marks its 100th 
birthday in 1955. But its Centennial 
observance is much more than the 
marking of 100 years off the calendar 
of history. It is the commemoration of 
an event which changed drastically the 
course of higher education in America; 
it is the commemoration of the found- 
ing of a college designed to serve peo- 
ple in general, rather than a special 
few. Here, for the first time, democ- 
racy entered into higher education in 
America. 

The Centennial of Farm Mechaniza- 
tion, one of the principal events of our 
Centennial year’s activities, will present 
the saga of how the mechanization of 
agriculture has helped to make possible 
our American way of life. It will 
demonstrate how agricultural mechan- 
ization and other applications of sci- 
ence to agriculture have released mil- 
lions of our people from the job of 
producing food and fiber, and freed 
their efforts for the tasks of providing 
the goods and services which enrich 
our modern life. 

This exposition presents the story of 
the past, the miracle of current devel- 
opments, and inspiration for the future. 
It offers much of value to those en- 
gaged in agriculture, business, indus- 
try, and education; it is not for rural 
people alone, but for those urban 
dwellers as well who may not feel 
close to agriculture, but are heavily 
dependent upon it. 

We welcome this opportunity to per- 
form a special public service in the 
tradition of the land-grant college sys- 
tem. We are proud of what we have to 
offer visitors to this exposition, and 
thus to pay our tribute to the American 
farm family. 


John A. Hannah 
President, Michigan State College 


Appliances and other electrically operated equipment of 


many kinds to be shown include light- 
ing, heating, and labor-saving units. The 
largest and the smallest commercially 
made light bulb will be on display as 
well as a one-million-volt electron gun 
for cold sterilization of food products. 

Also exhibited will be a complete 
range of irrigation sprinkler equipment 
from the smallest to the largest made, 
most types of aluminum irrigation pipe 
and couplings, irrigation pumps and 
power units of all sizes, and drainage 
pumps, trenching, land-leveiing, and 
other earth-moving machines. Clay and 
concrete draintile of all sizes will also 
be on hand. 


Home Exhibit 


The home exhibit in the Auditorium 
will trace the development of the 
kitchen, sewing machines, vacuum 
cleaners, and home lighting. It will 
include a complete exhibit of these 
items in modern home equipment and 
a 125-ft exhibit from the Museum of 
Modern Art showing present and fu- 
ture architectural design of homes. 


Education and Industrial Exhibits 


The Agricultural Engineering Build- 
ing will house exhibits by public serv- 
ice agencies and industry. A part of the 
story of research in agricultural engi- 
neering in the land-grant colleges and 
the U.S. Department of Agriculture 
will be told. It will include tractor 
tests, sugar beet mechanization, tillage 
and fertilizer placement. These are 
made possible through the cooperation 
of the USDA and colleges and univer- 
sities. The stories of oil, rubber, chem- 
icals, and steel will be portrayed in in- 
dustrial exhibits. 


Historical Exhibits 


The concourse of the stadium will 
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contain tools, machines, and equipment tracing the advance- 
ment of farm mechanization up to the present. The displays 
will include the evolution of tillage and harvesting machin- 
ery, also farm power with engines of the past, present and 
future, lighting equipment and household equipment. Farm 
equipment companies, historical associations and museums 
will furnish these items. 


Power and Transportation Exhibit 


Nearly an acre of covered area in the Field House will 
be devoted to telling the story of the development of power 
and transportation in its service to agriculture. Railroad, 
automobile, truck, trailer, bus and automotive accessories 
companies will display new and historical equipment. 


Demonstrations 


Each day there will be numerous demonstrations of 
modern application of engineering to the farm. A modern 
pole building will be built. A series of demonstrations of 
the latest methods of grain drying and handling will be 
included. Tile drainage demonstrations will show the proper 
design and installation practice for tile drainage systems. 
Three identical tractors with identical loads will compete in 
a demonstration of the kinds of fuel to use. These are only 
a few of the many daily demonstrations planned for the 
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Centennial of Farm Mechanization; others are tilt-up silo 
construction, hay harvesting, earth moving, irrigation, min- 
imum tillage, metal-building construction, liquid-nitrogen 
and anhydrous-ammonia-gas fertilizer applications, sectional- 
house construction and grain harvesting. 


Pageants 

A feature of each day’s performance will be the hour 
and a half pageant of Farm Mechanization. This will be 
the story of farming of yesteryear, its development into the 
farm mechanization of today, and a glimpse into what 
mechanization may mean to the farm of tomorrow. Beauti- 
fully decorated floats and hundreds of people will combine 
to illustrate this historic drama. 

Among the themes to be developed will be tillage of 
the soil from the crooked-stick plow to modern once-over 
tillage. The old sod house will be transformed into the 
modern farm home with its many modern conveniences and 
the old oil lamp replaced by electricity. It will show how 
our soils are becoming increasingly productive through irri- 
gation and drainage. Problems of safety and maintenance 
which these modern and futuristic developments present will 
also be demonstrated. 

To date, about one-half the available exhibit space has 

(Continued on page 880) 
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General view of the layout of facilities for the Centennial of Farm Mechanization at Michigan State College, August 15 to 20, 1955 
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Consumptive-Use Requirements for Water 
(Continued from page 873) 
depletion ranged from less than one percent for many 
tributary basins to 53 percent for the portion of the Snake 
River Basin between Heise and King Hill, Idaho. 

The Blaney-Criddle and Lowry-Johnson methods were 
used to estimate consumptive use for some 4,000,000 acres 
of irrigated land in the Columbia River Basin. The report 
states: ‘The values derived by these two indirect methods 
agree very closely with the measured values. It is therefore 
believed that either method properly used will yield reliable 
estimates of net consumptive use for areas where direct 
measurements are not available.” 
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The Sanitary Engineer 


ORMULAS relating to behavior and_self-purification 
phenomena of streams become more involved with the 
increasing load and variety of organic and inorganic pol- 
lutants. Paralleling this is the ever-increasing need for water 
to sustain our expanding technology. This increasing need 
against fixed supply heightens the necessity for conservation. 
Water resources are more than ever a political issue. On the 
subject of water resources, certainly the sanitary engineer is 
at home. If he can balance his professional ability with 
public leadership, he will have the privilege and opportunity 
to see that these issues may be sensibly resolved in the 
public interest. 


Sanitary engineering has progressed along many other 
fronts. Milk and food sanitation is a major activity con- 
suming half the time and effort of sanitation personnel in 
community health agencies. The multibillion dollar food 
industry with its continually changing methods of produc- 
tion, processing, and handling, presents the sanitary engineer 
many opportunities for public service. . . . 


Closely allied to vector control is the field of refuse 
disposal. Except for improvements in the techniques of 
landfill, the sanitary engineer has neglected this subject. 
Admittedly, there has been a lack of public support. Re- 
cently public attitudes have changed. Areas suitable for 
landfill are becoming scarce, and there is increasing need for 
reclaiming or salvaging the organic content and other valu- 
able fractions contained in garbage and refuse. Composting 
to produce a humus-fertilizer is for the first time attracting 
real interest in the United States. This same conservation 
awareness is evident in sewage-treatment research. Studies 
are being directed toward reclaiming not only the water 
contained in sewage but also the fixed nitrogen. The time is 
approaching in the nation’s history when we should begin 
to throw away less and less. — Mark D. Hollis in Midwest 
Engineer for September, 1954. 


Centennial of Farm Mechanization 
(Continued from page 879) 


been contracted. This exposition is attracting the interest of 
foreign groups as well as the people of this country. It will 
promote a wider recognition of agricultural engineering as 
a profession and will emphasize the importance of the farm 
equipment industry as a whole. A commercially prepared 
documentary film will be made during the exposition. 


Publicity will be given the exposition in national adver- 
tising, radio and television. An advisory promotion com- 
mittee from industry headed by George A. Webber, adver- 
tising supervisor of Consumers Power Company, is giving 
valuable advice and doing much of the actual work of 
publicizing the event. 

Chief responsibility for the planning and execution of 
the Centennial of Farm Mechanization lies with a ten-man 
executive committee in the Agricultural Engineering Depart- 
ment of Michigan State College. It is headed by A. W. 
Farrall, department head and general chairman, and R. L. 
Maddex, executive chairman. Further information about the 
exposition may be had by writing the Agricultural Engineer- 
ing Department, Michigan State College, East Lansing. 
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A report to you about the TEAMWORK of men and machines 
that helps maintain International Harvester leadership 


New spoke-wheel design 
puts longer life into 


McCormick’ rotary hoes 


Weedy, crusted fields will get cleaner cultivation, 

and weeder wheels will last longer, do better 

work because of the tough, high-carbon, shock- 

resistant steel being used in the new spoke-wheel . ; 

design for McCormick rotary hoes. This new New design, smaller diameter weeder wheel (left), 
- ° with 12 steel spokes riveted to the hub, will soon 

wheel is another example of how IH metallurgists, replace the larger, 16-prong malleable iron weeder 

research men, designers, engineers and manufac- wheal labewel on theCennich eotury teen, Mow- 

turing men work together to improve product type forged spokes are extremely stiff, resist 

quality and performance, while keeping costs at 


bending and breakage. Wheels last longer, cul- 
a minimum. tivate cleaner. 


Weeder wheel spokes are riveted securely into drilled holes heated, elongated hydraulically to form two 8-inch spokes; 
in the hub in this operation. In earlier operations, tough, then shaped toa slight curve. New design for weeder wheels 
high-carbon steel bars are sheared into 14-inch lengths; of McCormick rotary hoes adds durability at lowest cost. 


For more details, write for free 
engineering paper, ‘““New Spoke- 
Wheel Design for McCormick 
Rotary Hoes.” There is no obliga- 


tion. Send a post card with your 
Crops get off to a good clean, fast start—and get the jump on weeds name and address to International 
—when cultivated with the new 4-section McCormick rotary hoe with H t C P.O.B 
new-type, deep-penetrating spoke weeder wheels. Wheels can be ogy - ompeny, sehr: _ 
easily removed from axle and replaced individually at low cost. 7333, Chicago 80, Illinois. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use— McCormick Farm Equipment and Farmall Tractors 
... Crawler Tractors and Power Units ... Refrigerators and Freezers—General Office, Chicago 1, Illinois. 
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President Nutt Addresses 
Georgia Section 


Fy ADDRESS by ASAE President George 
B. Nutt, head, agricultural engineering 
department, Clemson Agricultural College, 
opened the program of the meeting of the 
Georgia Section of ASAE held at the Dinkler- 
Plaza Hotel, Atlanta, Ga., November 4 and 
5. Mr. Nutt’s address was followed by greet- 
ings from Society's central office by Secretary 
Frank B. Lanham. 

Two other speakers at the session in- 
cluded J. W. Harwell, U.S. Soil Conserva- 
tion Service, who discussed current aspects 
of conservation farming as related to agri- 
cultural engineering, and R. S. Stevenson, 
an executive of Allis-Chalmers Mfg. Co., 
who talked on farm mechanization as a fac- 
tor in the progress of southern agriculture. 
Bud S. Moss, Georgia Power Co., chairman 
of the Georgia Section, presided at the ses- 
sion. During the afternoon of November 4 
the group attending the meeting were given 
a tour of the Atlantic Steel Co.’s plant at 
Atlanta. At the Section dinner in the eve- 
ning, R. H. Driftmier, University of Georgia, 
presided as toastmaster. The speaker for the 
occasion was Henry Cohen of the Moultrie 
National Bank. 

At the closing session of the meeting on 
November 5, J. L. Shepherd, agricultural 
engineer of the Coastal Plain Experiment 
Station and vice-chairman of the Georgia 
Section, presided as chairman. The program 
opened with a talk on medium and heavy 
machinery for farmers by C. C. Mullen of 
the Rome Plow Co. He was followed by 
C. W. Chapman, U.S. Soil Conservation 
Service, who discussed the watershed ap- 
proach to soil and water conservation. Gra- 
ham Daniel, of the Russell Daniel Irrigation 
Co., spoke on designing irrigation systems. 
The banker's role in irrigation was discussed 
by James W. Blanchard of the Installment 
Credit Committee of the Georgia Bankers’ 
Assn. The concluding talk was on the 
Farmers’ Home Administration role in irri- 
gation by R. L. Vansant of the FHA office 
at Atlanta. 


Pacific Northwest Section Elects 
Morgan 


OBERT M. MORGAN, sales manager, 
irrigation division, R. M. Wade & Co., 
Portland, was elected chairman of the Paci- 
fic Northwest Section of the American So- 
ciety of Agricultural Engineers at the Sec- 
tion’s yearly meeting held at the Davenport 
Hotel in Spokane, Wash., October 14 and 
15. He succeeds J. W. Martin, head, agri- 
cultural engineering department, University 
of Idaho. 

At this meeting the Section elected new 
first, second, third and fourth vice-chairmen 
as follows: Stephen J. Maech, irrigation en- 
gineer, Soil and Water Research Branch, 
ARS, USDA, Prosser, Wash.; Glen Cush- 
ing, laboratory supervisor, Puget Sound 
Power and Light Co., Puyallup, Wash.; 
J. C. Wilcox, senior officer in charge of soil 
and irrigation investigations, Dominion Ex- 
periment Station, Summerland, B. C.; Larry 
Bagnall, student in agricultural engineering, 
The State College of Washington, Pullman. 

The new Section secretary is Dale E. Kirk, 
agricultural engineer, Oregon State College, 
Corvallis. 
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ASAE Meetings Calendar 


December 16—CONNECTICUT VALLEY SEC- 
TION, 26 Central St., West Springfield, 
Mass. 

January 21—Iowa-ILLINots SECTION, Amer- 
ican Legion Club, 1623 15th St., Moline, 
Illinois 


January 28—MICHIGAN SECTION 


January 28-29 — PaciFic Coast SECTION, 
Fresno State College, Fresno, Calif. 

February 7-9—SOUTHEAST SECTION, Brown 
Hotel, Louisville, Ky. 

April 1 and 2—Mip-CENTRAL SECTION, Ho- 
tel Robideaux, St. Joseph, Mo. 

April 14 and 15—PENNSYLVANIA SECTION, 
Penn. State University, State College 


June 12-15, 1955—48TH ANNUAL MEETING, 
University of Illinois, Urbana 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Iowa-Illinois Section Hears 


Ronning 
MA48TIN RONNING, chief engineer, 
power machinery division, Minne- 
apolis-Moline Co., was the featured speaker 
on the program of the November 5th meet- 
ing of the Iowa-Illinois Section of ASAE 
held in East Moline, Ill. His discussion of 
the development and application of the uni- 
tractor developed by the company under Mr. 
Ronning’s direction was received with a 
great deal of interest by those in attendance. 
Following the dinner held in the Amer- 
ican Legion Club, the program of the meet- 
ing was opened by short talks by four stu- 
dents — two from the University of Illinois, 
one from the University of Wisconsin and 
one from Iowa State College—who interest- 
ingly described their experiences in industry. 
The Section chalked up the next-to-the- 
largest record of attendance for a meeting 
since the Section was organized a few years 
ago. A total of 193 attended the meeting. 
The largest previous record was for the 
spring meeting held this year in April with 
an attendance of a little over 200. 
The next meeting of the Section is sched- 
uled for January 21. 
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Geo. W. Kable memorial plaque 
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Wood Talks on Irrigation Wells 


VAN D. WOOD, a past-president of 

ASAE, and irrigation engineer, Soil Con- 
servation Service, USDA, addressed the 
meeting of the Oklahoma Section of ASAE 
at Stillwater on November 12 on developing 
irrigation wells. E. R. Daniel, agricultural 
engineer, Oklahoma A. & M. College, re- 
viewed the research being done on treating 
“gyp’ water electrically. The farm storage 
and conditioning of grain was discussed by 
E. D. Anderson, director of agricultural ex- 
tension, Stran-Steel Div., Great Lakes Steel 
Corp. 

E. W. Schroeder, head of the OAMC 
agricultural engineering department, re- 
ported on the over-all agricultural engineer- 
ing activity at that institution. Machinery 
for pasture improvement was the subject of 
a talk by R. M. Merrill, product research 
engineer, Deere & Company. State Conser- 
vationist Ray Walker reviewed the work 
that is going on in soil and water conserva- 
tion in Oklahoma. 

John Johns, vice-chairman of the Okla- 
homa Section and supervisor of rural sales 
and service of the Oklahoma Gas and Elec- 
tric Co., presided at the forenoon session, 
and the presiding chairman of the afternoon 
session was Fred R. Gray, secretary of the 
Section, and construction engineer, Soil Con- 
servation Service, USDA. 


Mechanization in Sweden 


A’ THE November 12 meeting of the 
Washington (D.C.) Section of the 
american Society of Agricult.aral Engineers, 
Helmer Olsson, agricultural councilor of the 
Swedish Embassy, addressed Section mem- 
bers and friends on the subject of agricul- 
tural mechanization in Sweden. 

H. F. Miller, farm machinery section, 
Agricultural Engineering Research Branch, 
ARS, USDA, acted as chairman of the 
meeting. 


Memorial to George Kable 


N RECOGNITION of the outstanding 

contribution of the late George W. Kable, 
a past-president of ASAE, and for many 
years editor of Electricity on the Farm maga- 
zine, to the promotion of farm electrification 
in the State of West Virginia and through- 
out the country, the West Virginia Section 
of the American Society of Agricultural En- 
gineers presented the plaque to the West 
Virginia Farm Electrification Council shown 
in the accompanying illustration. This plaque 
has been hung in the farm electrification 
building at Jackson’s Mill, W. Va. 


Cherries and Gas Turbines on 
Michigan Section Program 


YDROCOOLING and transportation of 
red tart cherries in water was the sub- 
ject of an illustrated talk by Jordan H. Levin, 
associate agricultural engineer, U.S. Depart- 
ment of Agriculture, opening the technical 
program of a meeting of the ASAE Michi- 
gan Section in the agricultural engineering 
building at Michigan State College, East 
Lansing, on October 23. He was followed 
by James L. Child, Jr., sales engineer, The 
Hancock Brick and Tile Co., who discussed 
the many engineering aspects involved in 
the manufacture of clay draintile. 
(News continued on page 884) 
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means better service 


Standardizing on Chain Belt for all your drive 
and conveyor chain needs, means better service 
for you. You are assured of consistent top 
quality ... you simplify ordering and inventory 
procedures ... you can specify from a complete 
line that offers the right chain, attachment and 
sprocket for every requirement... you get the 
selection assistance of trained sales engineers. 
Your local Chain Field Sales Engineer will 
be happy to assist you with your chain 
selections. Call him or mail the coupon. 


Adbvoue the one best chain 


for each service 


CHAIN sect 


com P A W 
District Sales Offices in all Principal Cities 


eee 


CHAIN BELT COMPANY 54-403 
4680 W. Greenfield Ave. 
Milwaukee 1, Wis. 


Please send me literature on 0 Roller Chains; 0 Detach- 
able Chains; 0 Sprockets; Chain Attachments. 
0 Have a Chain Belt Man call. 
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(Continued from page 882) 


The third speaker on the program was 
Dr. Andrew Kucher, director of the scien- 
tific laboratory of Ford Motor Co., who 
presented an interesting discussion, includ- 
ing a sound motion picture in color, on gas 
turbines and the possibility of their adapta- 
tion in farm tractors. He was followed by 
Dr. L. L. Otto, mechanical engineering de- 
partment, Michigan State College, who dis- 
cussed briefly the development of diesel and 
spark-ignition internal-combustion engines. 

A total of 125 ASAE members and friends 
were registered at the meeting, and in addi- 
tion 60 ladies accompanying their husbands 
were entertained during the technical pro- 
gram. About 170 people attended the 
luncheon following the program, at which 
A. W. Farrall, head of the agricultural en- 
gineering department, Michigan State Col- 
lege, discussed the extensive plans that are 
being made for the Centennial of Farm 
Mechanization to be held on the MSC cam- 
pus next August 15-20. 

Future meetings of the Section are sched- 
uled for Friday, January 28, and on Friday, 
April 22. At the first of these meetings the 
subject featured will be tractor transmissions 
of the present and future. 


Pacific Coast Section Meets in 


January 


HE 1955 annual meeting of the Pacific 

Coast Section of ASAE will be held 
January 28 and 29 on the new campus of 
Fresno State College at Fresno, Calif. Write 
W. W. Weir, Section secretary, 330 Hilgard 
Hall, University of California, Berkeley, for 
information concerning the program and ac- 
commodations for those attending the meet- 
ing. A preview of the program will be 
published in AGRICULTURAL ENGINEERING 
for January. 


Ohio Section Mixes Engineering 
and Football 


EMBERS and guests of the Ohio Section 
of ASAE rallied in Columbus, Novem- 
ber 19 and 20, to back Ohio's progress in 
agricultural engineering and its successful 
bid for the Big Ten football championship. 
Robert J. McCall, chairman of the Section, 
opened the meeting at 1:30 p.m., Friday, 
November 19, and introduced Truman 
Goins, program chairman, who presided. In 
the varied program, C. Edwin Smith, area 
engineer, Soil Conservation Service, reported 
on the Upper Hocking watershed project at 
Lancaster; Curt Romaine, sales engineer, 
J. I. Case Co., talked on the corn harvester 
method of harvesting the complete corn 
plant for feed; and J. B. Stere, agricultural 
engineer, C. A. McDade Co., discussed op- 
portunities and trends of integral-horsepower, 
single-phase farm electric motors. 

At a short business meeting future meet- 
ing plans were discussed. It was decided 
that the Section would hold its next meeting 
in February or March and would cooperate 
informally in the Engineers’ Day activities 
of the University in May. 

More than 80 members and guests at- 
tended the Section dinner on Friday evening 
in the new Ohio Union Building. G. W. 
McCuen, toastmaster, opened the program 
by introducing the wives of the members of 
his department. 

Gordon Carson, dean of enginering, Ohio 
State University,. was the featured speaker. 

(Continued on page 888) 
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NEWS OF ASAE MEMBERS 


Theo Brown, a Fellow of ASAE, recently 
retired after more than a half century of 
active and invaluable 
service to the farm 
equipment industry. 
For nearly 30 years, 
1923-1952, he was a 
member of the board 
of directors of Deere 
& Company. He is a 
former head of experi- 
mental work at the 
general office of the 
company, and he had 
served as a research 
engineering consultant 
until two years ago 
when he asked to be 
relieved of administrative responsibilities. 

A graduate of Worcester Polytechnic In- 
stitute in Massachusetts, on leaving school 
Mr. Brown spent the year 1901 with the 
Washburn Wire Co. and the following year 
with the New England Butt Co. From then 
until 1911 he was employed by the Richard- 
son Mfg. Co. of Worcester, which at that 
time manufactured manure spreaders under 
license from Kemp and Burpee, Syracuse, 
N. Y. He early showed his inventive ability 
by major improvements on the Kemp 
spreader, with the result that when Deere 
& Co. bought the Kemp & Burpee business, 
Mr. Brown joined the Deere organization. 
His first work with Deere & Co. was at the 
Marseilles Co. plant in East Moline, now 
the John Deere Spreader Works. He was 
superintendent there from 1912 until 1916, 
when he was made head of the experimental 
department of the John Deere Plow Works. 
Subsequently he supervised the experimental 
and design work at the general office of the 
company. 

In recognition of his outstanding engi- 
neering achievements in the farm machinery 
field, the American Society of Agricultural 
Engineers awarded him the Cyrus Hall Mc- 
Cormick Gold Medal in 1935. At that time 
he had to his credit more than 100 patents 
which later increased to over 150. 


In later years much of Mr. Brown's re- 
search work has been on the promotion of 
safety, in connection with which he did 
outstanding work for the farm division of 
the National Safety Council, and in recogni- 
tion of this the Council presented to him in 
October its highest citation for meritorious 
service in the field of safety. 


Over the years of his affiliation with 
ASAE, Mr. Brown has served as a member 
of the Council, as an active participant on 
various committees, and as an invaluable 
counselor on many Society matters. 

Mr. Brown is a native New Englander 
and he and Mrs. Brown own a summer 
home near Princeton, Mass., where they plan 
to spend their summers. They will also con- 
tinue to maintain their home in Moline. 


THEO BROWN 


James E. Ferguson, who has been a sales 
engineer for Southern Irrigation Co. for the 
past 2 years, was recently appointed general 
manager of the company, succeeding W. J. 
Liddell who has resigned. He is an agri- 
cultural engineering graduate of the A. & M. 
College of Texas and received a master’s 
degree in irrigation at the Utah State Agri- 
cultural College. Following graduation, he 
initiated the irrigation research program in 
the state of Arkansas, and later was a com- 
mercial engineer with the Central Power and 
Light Co., Uvalde, Tex. 


Stanley W. McBirney recently returned to 
the U.S. Department of Agriculture from 
an assignment in Cuba with the Foreign 
Operations Administration (Point IV) 
where he was working on a kenaf fiber 
project. He has been placed in charge of a 
new research project at Wenatchee, Wash., 
on equipment and methods for the produc- 
tion, harvesting, and farm handling of tree 
fruits, a project of the Agricultural Engi- 
neering Research Branch (ARS), USDA. 
First emphasis will be on the harvesting and 
orchard-handling phases. 


W. J. Liddell has resigned as general 
manager of Southern Irrigation Co. to start 
a wholesale distribution business in partner- 
ship with his brother-in-law. The organiza- 
tion will be known as the Delta Irrigation 
Co. and will be located at Memphis, Tenn. 

Mr. Liddell has been with the American 
Portable Irrigation Co. group for six years. 
For a year and a half he was sales engineer 
in the Southeast, and was then made sales 
manager of Sunset Engineering Co., River- 
dale, N. J. Two years later he organized 
the Southern Irrigation Co. as a separate 
wholesale branch of the parent company lo- 
cated at Memphis. 


Talmadge E. Duncan recently joined the 
agricultural engineering staff of the Univer- 
sity of Arkansas, Fayetteville. 


Paul L. Lyman, until recently employed 
as engineer on the Molokai Plantation of 
the California Packing Corp., in Hawaii, 
has accepted the position of chief planta- 
tion engineer of the Philippine Packing 
Corp. located at Del Monte, Mindanao, 
Philippine Islands. The company is engaged 
in the production of pineapples and Mr. 
Lyman will be responsible not only for the 
housing construction and maintenance for 
employees of the plantation but also for the 
construction and maintenance of all special 
equipment that is used only in the pine- 
apple industry, as well as the standard equip- 
ment such as trucks, tractors, automobiles, 
tillage equipment, etc. 


NECROLOGY 


Fred B. Hamilton, irrigation engineer, 
Soil Conservation Service, USDA, stationed 
at the University of Nebraska, passed away 
September 23, at Lincoln. His health had 
been failing for the past year. 

Born at Hillrose, Colo., in 1911, he grad- 
uated from Colorado A & M College in 
1935, in civil and irrigation engineering. 
After a few months of junior engineering 
experience with the U.S. Bureau of Public 
Roads at Denver, he transferred to the Soil 
Conservation Service and served in increas- 
ingly responsible capacities in Colorado and 
other western states. For two years, 1946-48, 
he was in charge of engineering and conser- 
vation work on ranches in three states for 
the Diamond A Cattle Co. Then he returned 
to the SCS as irrigation engineer and han- 
dled its research program at Lincoln up to 
the time of his passing. 

A member of ASAE since 1949, he was 
also a member of the Soil Conservation 
Society of America and had served a term 
as president of its Lincoln Chapter. He was 
a member of the Second Baptist Church. 
Surviving are his widow, Dorothy Dee, four 
daughters, one son, his father, and a sister 
and brother. 
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*Reg. U.S. Pat. Off. 


High full-flow rates within 
practical design dimensions: 
Purolator’s famous “‘accordion- 
pleated’’ Micronic* filter element 
has up to ten times more filtering 
area than old-style filters—gives 
high flow rates in a minimum 


Ultra-micronic filtration: High 
flow rates are, of course, meaning- 
less unless effective filtration is 
maintained, too. Electron micro- 
graphs prove that the Purolator 
Micronic filter stops particles down 
to submicrons—.0000039 in.! 


Maximum dirt storage capacity: 
The pleated design of the Purolator 
Micronic filter element provides 
many times more dirt storage 
space than old-style filters. This 
important advantage means uni- 
form, efficient performance 
throughout a long service life. 


Minimum pressure drop: With 
its larger filtering area, the 
Purolator Micronic filter element 
introduces a remarkably small 
pressure drop into the lubricating 
system ... permitting pumps of 
practical size and simple type. 


ee ee ee ee ee ee ee ee ee 
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(Qriginal Equipment 
Manufacturers 


prefer Purolator 
filters for full flow 


Inch for inch and pound for pound, Purolator 
filters can’t be beat. Test after test conducted by 
leading internal combustion equipment manufac- 
turers prove that Purolator filters give finer, more 
dependable filtration at optimum flow rates, in 
minimum space. 


Purolators are available in hundreds of different 
types, for all filter applications, including air, 
gasoline, lube oil, fuel oil, hydraulic fluids and 
water. Purolator’s engineering staff and research 
laboratories, the world’s largest, will be glad to 
assist you with any filter problem you may have. 


Get the latest technical information on Purolator 
filters. Simply mail in the coupon below. 


Will not remove or absorb 
additives: With Purolator 
Micronic filtration, you keep all 
the oil quality you pay for. The 
Micronic filter element will not 
strip additives ... an important 
advantage with HD and heat- 
resistant oils. 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey, and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


PO 8 Oe 8 ee eee ee ee Se ee ee 2282 222222282 22222 


Purolator Products, Inc., Rahway, N. J. 
Send the following Purolator catalogs: 


O Industrial O Aviation O Automotive 


a —— ey, 
Company. 
Address 
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this brand 
name on lumber 


also means 


CONTROLLED KILN SEASONING IS ONE OF MANY REASONS WHY 
WEYERHAEUSER 4-SQUARE MEANS UNIFORMLY HIGH QUALITY LUMBER 


The use of well-known, trade-marked 
materials is sound building practice— 
and always wins appreciative approval 
from home and building owners. 
Builders and owners see in the Weyer- 
haeuser 4-Square brand name a familiar 
mark of quality. This confidence is the 
result of many years of advertising and, 
more important, the fine record of per- 
formance of every product bearing the 
Weyerhaeuser 4-Square trade mark. 
One of the reasons for the widespread 
acceptance of Weyerhaeuser 4-Square is 
the fact that every piece of lumber bear- 
ing this brand has been scientifically 
kiln-dried. Controlled seasoning means 
that this lumber holds its size and shape 
remarkably well... has maximum strength 
and stiffness . . . takes paint and other 
finishes. These characteristics, plus the 
benefits of precision sawing and surfacing, 


proper grading, careful handling and ship- 
ping, mean that Weyerhaeuser 4-Square 
Lumber is consistently high in quality. 
This lumber, in a wide range of species, 
grades and sizes, is available through local 
Weyerhaeuser 4-Square Lumber Dealers. 


SIDING— Weyerhaeuser 4-Square bevel and bun- 
galow siding takes and holds paint exceptionally 
well because it has been scientifically kiln-dried. 
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BOARDS—Every board bearing this brand name 
has been seasoned prior to manufacture. 


END MATCHED— 
This popular item 
eliminates waste and 
reduces building time 
—proper seasoning 
gives it maximum 
strength, 


Weyerhaeuser 
Sales Company 


ST. PAUL 1, MINNESOTA 
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DIMENSION— Scientifically kiln-dried lumber con- 
tributes to sound, durable construction. 


FLOORING—Controlled kiln-drying means a firm, 
smooth surface for superior appearance and wear- 
ability. 


PANELING—Seasoned Weyerhaeuser 4-Square 
paneling presents a dry, smooth surface for a va- 
riety of finishes. 
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COMPLETE HYDRAULIC BALANCE ... the exclusive DUAL- 
VANE Design provides and assures complete balance of all 
hydraulic pressure loads. You get continuous, maintenance-free 
operation with increased efficiency at all pressures. 


INCREASED OUTPUT ... machine efficiencies can be increased 
by 2000 psi pump operation without change of other standard 
components in the hydraulic system. 


CARTRIDGE CONSTRUCTION ... all pumping parts that move 
are contained within an easy-to-install cartridge. Pump output 
can be altered by changing cartridge; servicing is simplified 
and machine down-time reduced. 


ECONOMY ... the low initial cost and the 2000 psi premium 
performance of DUDCO PF-100 Pumps can double the value of 
your hydraulic dollar. 


Write for DUDCO Bulletin No. DP-302. You'll get the 


facts on the new PF-100 Series Pumps. 


LT a i © DIVISION 


THE NEW YORK AIR BRAKE COMPANY 


NEWS SECTION 


(Continued from page 884) 


While showing a strong talent for good 
humor, his talk on “Scientific Sense’’ empha- 
sized challenges facing engineers today 

The OSU agricultural engineering depart- 
ment held open house for a short period be- 
fore the Saturday morning session. 

In reporting on feed storage and handling, 
J. D. Blickle, Ohio agricultural engineering 
extension specialist, indicated substantial 
progress in saving feed values and reducing 
labor requirements on medium to large Ohio 
farms. 

A report on wind tunnel studies of agri- 
cultural aircraft distributors, by James E. 
Henry, Ohio Agricultural Experiment Sta- 
tion, showed some of the means being tried 
to improve the uniformity of distribution of 
dusts, fertilizers, and seeds from airplanes, 
and techniques used to determine the distri- 
bution. 

The subject of interplantings in wide-row 
corn discussed by J. L. Haynes, professor of 
agronomy, Ohio Agricultural Experiment 
Station, emphasized erosion control as a 
primary objective, and the problem of arriv- 
ing at an optimum compromise between 
value of the corn yield, value of the cover 
crop stand, and adaptation of the produc- 
tion program to the practical economics of 
mechanized operations. 


Ag Engineers on USDA 
Committee 


OUR ASAE members, all graduate agri- 

cultural engineers, are included on the 
11-member committee recently appointed by 
Secretary of Agriculture Ezra Taft Benson to 
advise the U.S. Department of Agriculture 
on its research activities ‘to provide better 
homes, buildings, machinery, and equipment 
for farm families.” The Committee will 
serve for one meeting, on March 7 to 9, 
1955. The four ASAE members include 
W. D. Hemker, Westinghouse Electric 
Corp.; W. G. Kaiser, formerly Portland Ce- 
ment Assn.; S. M. Madill, Deere & Co., and 
F. E. Price, dean of agriculture, Oregon 
State College. 


Farm Chemurgic Conference 


Tae National Farm Chemurgic Council, 
with headquarters at 1519 Connecticut 
Ave., N.W., Suite 4, Washington 6, D.C., 
will hold its next annual chemurgic confer- 
ence at the Deshler-Hilton Hotel, Columbus, 
Ohio, March 22-24, 1955. The program 
will feature latest developments in agricul- 
tural research with particular reference to 
chemurgy. Information concerning details of 
the program, etc., may be obtained direct 
from the conference chairman, John W. 
Ticknor, National Farm Chemurgic Council, 
350 Fifth Ave., New York, N. Y. 


Dairy Engineering Conference 


HE third annual national dairy engineer- 

ing conference sponsored by the agricul- 
tural engineering department of Michigan 
State College, in cooperation with the dairy 
department and the continuing education 
department of MSC and several industrial 
concerns, will be held at the Kellogg Center 
on the Michigan State College campus, East 
Lansing, March 8 and 9, 1955. Featured on 
the program of the conference will be au- 
thorities from all over the United States who 
will discuss timely engineering problems of 
the dairy industry 

Copies of the final program will be avail- 
able about January 15. For details of the 
conference write to Carl W. Hall, agricul- 
tural engineering dept., Michigan State Col- 


1707 EAST NINE MILE ROAD @ HAZEL PARK* MICH. 


lege, E. Lansing. 
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HAWTHORN-MELLODY FARMS DAIRY 
collects 45,000 pounds of 
fluid milk daily with 


Stainless Steel farm tanks 


@ Hawthorn-Mellody Farms Dairy, Whitewater, Wis., is another 
progressive dairy that has adopted the bulk milk handling system 
with outstanding results. 


Using three Stainless Steel tank trucks, this processor receives Driver Spence Findlay checks the —— Steel pgs. i 
* * . . (above) 1 takes a s le f the Stainless Steel farm holding 
45,000 pounds of fluid milk from Stainless Steel bulk holding tanks suk aheandl Gahan den cena. , 


on farms every day. Each truck calls at 15 farms and averages 80 
miles in 31% hours. Old-fashioned methods of milk handling brought 
in only 7,500 pounds from calls on 10 or 12 farms covering a dis- 
tance of 50 miles and taking 414 hours. 

Use of the bulk milk handling system also eliminates heavy lift- 
ing, together with much time-consuming cleaning and sterilizing. 
Bacteria count control is better, too, and weights and samples are 
taken before the truck leaves the producer’s farm. 

If you’d like more information on the bulk milk handling system, 
mail the coupon below. As a producer of Stainless Steel, we have 
worked closely with manufacturers of Stainless Steel tanks and 
have accumulated valuable information on this modern method of 
milk handling. We’re glad to make it available to you. 


HARMONY ry 
DAIRY FARM™ 
i1G 


peo ERE 
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Agricultural Extension Section 
United States Steel Corporation, Room 4541 
525 William Penn Place, Pittsburgh 30, Pa. 


Three Stainless Steel tanks like this unit manufactured by The Heil 
Co., Milwaukee, Wisconsin, pick up 45,000 pounds of fluid milk 
daily for Hawthorn-Mellody Farms Dairy at Whitewater, Wisconsin. 


Please send me free literature about farm bulk 
milk equipment. Send information to: 
UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES 
TUBES - WIRE 


Name 


Title 


Company 
Street 


City Zone State 


United States Steel is a steel producer, not a 
bulk milk equipment fabricator. Your request. 
therefore, will be sent to manufacturers who 


BARS - BILLETS + PIPE fabricate bulk milk equipment for farm use. 


SPECIAL SECTIONS 
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“Why do engineers recommend. applicants for Membership 


PRESSURE-CREOSOTED 


fence posts ?” 


i. 


ae 
Ta 


@ Why? Because controlled tests have proved that pressure- 
creosoted posts last 3 to 5 times longer than most types of un- 
treated posts. That extra-long life reduces repair aid replacement 
costs toa bare minimum, saving the farmer valuable time and 
money that he can apply to other projects on his farm. 


Pressure-creosoting preserves fence posts in another way, too. 
Repeated grass fires that often damage untreated posts merely 


char the surface of pressure-creosoted posts, leaving them un- 
harmed. : 


For complete details on creosote and its uses, write to Koppers 
Co., Inc., Tar Products Division, Pittsburgh 19, Pennsylvania. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA 
Tar Products Division 


DISTRICT OFFICES: 
Woodward, Alabama 250 Stuart Street, Boston, Massachusetts 
122 S. Michigan Avenue, Chicago, Illinois 3450 Wilshire Blvd., Los Angeles 5, California 
430 Park Avenue, New York, N. Y. Koppers Building, Pittsburgh, Pennsylvania 


All Standard Specifications 


y 
KOPPERS 
WwW 


The Performance-Proved Wood Preservative 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Ackermann, William C.—Head, watershed 
hydrology section (ARS), Plant Industry 
Station, Beltsville, Md. 


Ahne, Jerome J.—Graduate student in agri- 
cultural engineering, Pennsylvania State 
University, Box 819, Nittany PO, State 
College, Pa. 


Akramuzzaman, Mohammed—Graduate stu- 
dent in irrigation and drainage, Utah 
State Agricultural College, Logan Utah. 
(Mail) 112 East Center 


Anderson, Merrill J.—Engineer, Ethyl Corp., 
1600 W. 8 Mile Road, Ferndale 20, 
Detroit, Mich. 


Beck, Donald R.—Materials engineer, Mis- 
souri State Highway Dept., Jefferson City, 
Mo. (Mail) 326 E. Dunklin St. 


Beneditz, W. L.—Manager, rural develop- 
ment, Northern States Power Co., 15 So. 
Sth St., Minneapolis, Minn. 


Blickle, Joseph D.—Professor of agricultural 
engineerng, Ohio State University, Colum- 
bus, Ohio. 


Blough, R. $.—Owner and manager, Fairfield 
Engineering Co., Fairfield, Iowa. (Mail) 
Box 528 

Brown, Hugh A.—Sales manager, industrial 
pump and irrigation div., Mitchell Lewis 
& Staver, 801 S.E. Alder St., Portland, 
Ore. 


Busch, Charles D.—Graduate student in agri- 
cultural engineering, Utah State Agricul- 
tural College, Logan, Utah. (Mail) 
Quonset 175 


Cruickshank, Hugh D. — Irrigation and hy- 
draulic engineer, H. D. Cruickshank & 
Co., 7 Auvergne Ave., Newtown, Ho- 
bart, Tasmania 


Cutler, Willard A. — Extension agricultural 
engineer, Michigan State College, East 
Lansing, Mich. (Mail) 222 Agricultural 
Engineering Bldg. 


Day, Donald L. — USAF. (Mail) RR 1, 
Leedey, Okla. 


Doubt, Paul D.—Civil engineer, engineer- 
ing div., design section, (SCS), USDA, 
Beltsville, Md. 

Dow, George V.—Head, development dept., 


John Deere Waterloo Tractor Works, 
Waterloo, Iowa 


Flournoy, Felton B.—Farm advisor, Jackson 
Electric Membership Corp. (Mail) Ila, 
Ga. 


Foster, Frank S.—Assistant sales manager, 
Caterpillar Tractor Co., San Leandro, 
Calif. (Mail) 800 Davis St. 


Fox, Sherman D.—Competitive analyst, Trac- 
tor & Implement Div., Ford Motor Co., 
Birmingham, Mich. 


Frazier, Elvin H. Jr. — Sales engineering, 
Aeroglide Corp., 510 Glenwood Ave., 
Raleigh, N. C. 


Garber, Dwight L.—Rural application en- 
gineer, Dayton Power and Light Co., 25 
N. Main St., Dayton, Ohio 

Gentner, Delbert E. Jr.—Zone manager, 


Farm Supply, Inc. (Mail) 2113 Quentin 
Ave., Lansing 17, Mich. 


Goss, Onno M.—Manager of farm equip- 
ment sales, Columbian Steel Tank Co., 
1509 West 12th St., Kansas City, Mo. 


(Continued on page 892) 
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Wide-Base, Depression-Type 


CLEVE-WELD’ RI 


Every CLEVE-wELD RIM, durin g its manufacture, 
is forcibly expanded and then compressed under 
tremendous hydraulic pressure to its final size 
and shape. This not only produces a rim of accu- 
rate dimensions and true circular shape but also 
proves the strength of the weld. 

As a result, Cleve-Weld rims are unsurpassed 
in rugged durability and ease of mounting. 
Many leading manufacturers of trucks, cargo 
trailers, tractors and farm implements use them 
as original equipment on their products. 


Deep-Well, Attached-Clamp 


Tractor Rim Tractor Rim 


=~ 


_— 


MS 


Perfectly Shaped 


for Perfect Fit! 


There's a type and size of Cleve-Weld rim to 
meet most manufacturers’ requirements. Write 
for illustrated brochure. THE CLEVELAND 
WELDING COMPANY, W. 117th St., & Berea 
Rd., Cleveland 7, Ohio (a subsidiary of American 
Machine & Foundry Company, New York). 


Ag) products are better... by design 


CLEVE-WELD 


PROTECTO-TIRE RIMS 


made better...to last longer 


Deep-Well, Drop-Center 


Tractor Rims Tractor Rims 


Wide-Base, Attached-Clamp 
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OU can fill all farm machinery requirements for 
¥.. rope and rope fittings from Upson-Walton 
—with products especially engineered for safety. 
Complete catalogs of wire rope and rope fittings 
available free on request. 


SHACKLES 


Drop forged steel— 
enameled or hot galva- 
nized—Chain or anchor 
types — Screw pin or 
round pin—From \%” to 
= 


THE UPSON-WALTON COMPANY 


12500 ELMWOOD AVENUE - 


New York 


MANUFACTURERS OF WIRE ROPE, FITTINGS, TACKLE BLOCKS—ESTABLISHED 1871 


Upson-Walton wire rope is 
available in all standard construc- 
tions, and ones particularly suited 
to farm machinery use. We wel- 


come an opportunity 


to work with 


you in selecting the wire rope for 
your equipment. Our long expe- 
rience in this field means better 


service for you. 


CLIPS 


Galvanized drop 
forged steel (as 
shown) — Malle- 
able iron enam- 
eled or galiva- 
nized—For rope 
diameters: %” to 
14%”. 


THIMBLES 


Hot galvanized wrought 
steel — regular and 
heavy weights — For 
rope diameters from 
He” to 2”. 


Chicago . 


TURNBUCKLES 


Drop forged steel, 
weldless—self-col- 
ored or hot galva- 
nized—with and with- 
out stubs, hook, eye, 
or jaw end fittings— 
Thread diameters 
“40 3". 


CLEVELAND 11, OHIO 


Pittsburgh 


Applicants for Membership 
(Continued from page 890) 


Griffin, Robert G.—Finishing room, Inter- 
national Paper Co., Bastrop, La. (Mail) 
123 West Jefferson Ave. 


Hill, Fred L.—Chief engineer, Blackwelder 
Mfg. Co., Rio Vista, Calif. (Mail) PO 
Box 808 


Hoyt, Charles T.—Layout draftsman, Mc- 
Cormick Works, International Harvester 
Co. (Mail) 749 118th St., Whiting, Ind. 


Ireland, Gerald B.—Coliege trainee, Cater- 
pillar Tractor Co. (Mail) 8A Park Drive, 
N. Pekin, Ill. 


Kahl, William H. — Graduate assistant, 
Michigan State College. (Mail) 512 S. 
Hayford, Lansing, Mich. 


Kelly, Floyd Jr. — Work unit engineer 
(SCS), USDA, Box 535, Holly, Colo. 


Kenjoski, Nicholas—Product planning dept., 
Tractor & Implement Div., Ford Motor 
Co., Birmingham, Mich. (Mail) 1024 
Southlawn Dr. 


Lawson, Lawrence L.—Laborer, McCormick 
Deezing Implements. (Mail) 5827 Johns- 
ton Rd., RR 14, New Westminister, B.C., 
Canada 


Lindstrom, Harold R.—Senior product engi- 
neer, John Deere Wagon Works, Moline, 
Ill. 


McEachren, John C.—Agriculturist, Mac- 
Millan & Bloedel Sales (Ont.) Ltd., PO 
Box 40, Toronto 18, Ont., Canada 


Manbeck, Deane M.—Student, University of 
Minnesota. (Mail) RR 2, Box 33, Little 
Falls, Minn. 


Markley, Richard—Chief engineer, Dairy 
Equipment Co., 1444 E. Washington St., 
Madison, Wis. 


Meyer, Lawrence D.—Assistant in agricul- 
tural engineering, University of Missouri. 
(Mail) RR 3, Concordia, Mo. 


Minick, Leonard S.—Salesman, The B. F. 
Goodrich Co., 4646 W. Lake St., Chicago, 
Ill. 


Munson, Randall G.— Development engi- 
neer, Wallace & Tiernan, Inc. (Mail) 21 
Roosevelt St., Roseland, N. J. 


Overman, Charles L. — Electrification ad- 
viser, Blue Ridge Electric Membership 
Corp., Lenoir, N. C. 


Perry, Gordon C.—Extension specialist in 
agricultural engineering, Cornell Uni- 
versity. (Mail) RD 2, Naples, N. Y. 


Reep, Jacob E.—Engineer in seed process- 
ing dept., N. C. Foundation Seed Pro- 
ducers, Inc. (Mail) RR 1, Lincolnton, 
m. ©. 


Risser, Roger L.— Agricultural engineer 
(SCS), USDA. (Mail) RR 4, Lebanon, Pa. 


Roberts, Emmett S.— Executive director, 
Belle Glade Housing Authority, PO Box 
488, Belle Glade, Fla. 


Roberts, Roy L. Jr.—Agricultural engineer 
(SCS), USDA. (Mail) 2C Parkway, 
Greenbelt, Md. 


Roy, Shunil E.—Graduate assistant in agron- 
omy, Pennsylvania State University State 
College, Pa. (Mail) 528 S. Pugh St. 


(Continued on page 894) 
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HOW T0 
TIGHTEN UP ON FARM 
PRODUCTION COSTS 


Faced with the challenge of boosting farm 
profits, ag engineers are looking for new 
production tools to reduce operating costs. 
And among the most important tools on 
any farm are its buildings. 


The answer to this need for low-cost, func- 
tional farm shelter is steel buildings. Mod- 
ern farmers can't afford to spend the time 
needed to erect old-fashioned conventional 
structures. Steel buildings go up fast. In- 
experienced farm hands can do the job 
quickly and easily with ordinary wrenches. 


Because they’re fire-resistant, steel build- 
ings can be put close together in a com- 
pact layout. And as a farm’s needs change, 
these buildings can be moved or added 
to without loss of materials. 


A steel building like this machinery shed can be 
put up by an inexperienced crew in a few days 
after the foundation has been laid. This includes 
installation of all doors and windows—which can 
be added wherever and whenever needed. 


Steel buildings painted white outside re- 
flect the summer sun, help keep interiors 
cool. No other uninsulated building ma- 
terial gives better results. This means more 
comfortable quarters for livestock and 
better working conditions for the farmer. 


To keep building maintenance at minimum, 
many manufacturers of steel farm build- 
ings use Armco ZINCGRIP—a specially 
zinc-coated steel that gives long protection 
against rust. In 18 years of service, ZINC- 
GRIP has proved itself as the dependable, 
low-upkeep steel for farm use. 


If you are designing steel buildings or 
equipment, you can obtain further infor- 
mation on this specia! sheet steel by sending 
the coupon below. 


ARMCO STEEL CORPORATION 
564-A Curtis Street, Middletown, Ohio 
Please send me: 
CO More information on Armco ZINCGRIP Steel 
(J Names of manufacturers of steel buildings 
C Booklet—""Care and Use of Sheet Meta! 

on the Farm" 


Name 


Company. 
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Write Dept. 9p 
for new illus- 
trated 76 page 
catalog on use 
and application 
of roller chains 
and sprockets. 


894 


at your service! 


ACME wants to lend a 
hand . . . an engineering 
service by experienced 
men who know roller 
chain. 

Whatever your prob- 
lem; sprocket, ratio, 
chain impact, tension, 
drive speed or increased 


power transmission, don’t hesitate to call in a skilled 
helping hand from ACME CHAIN. 


Write or phone Holyoke 2-9458. 


RUGGED PRECISION CHAIN for EVERY NEED 


Applicants for Membership 
(Continued from page 892) 


Scheerer, John W. Il — Junior engineer, 
Philadelphia Electric Co. (Mail) 30 Han- 
num Dr., Ardmore, Pa. 


Schertz, Cletus E.—2nd Lt., USAF. (Mail) 
Benson, Ill. 


Smajd, Carl F.—Tire design engineer, U.S. 
Rubber Co., 6600 E. Jefferson Ave., De- 
troit 32, Mich. 


Smith, Blakely, Sr.—Agricultural consultant. 
(Mail) 2920 Rice Blvd., Houston 5, Tex. 


Smith, Lieu R.—2nd Lt., Corps of Engineers, 
U.S. Army. (Mail) Okeene, Okla. 


Sundstrom, Alfred C.— Partner, Riverina 
Spraying Service, PO Box 117, Wagga 
Wagga, NSW, Australia 


Sutton, Gerald W.—Engineer, The Haw- 
thorne-Seving Co., Sidney, Ohio. (Mail) 
306 Park St. 


Trevillyan, Robert J.—Staff engineer, U.S. 
Rubber Co., 6600 E. Jefferson Ave., De- 
troit 32, Mich. 


Tyson, Zariel G.— Assistant professor in 
agricultural engineering, New Mexico A. 
& M. College, State College, N. M. 
(Mail) Box 268 


Wachuta, Joseph R. — Technical assistant, 
Institute of Paper Chemistry, Appleton, 
Wis. (Mail) 1328% So. Monroe St. 


West, William K.—Manager of agricultural 
application sales, Delco Products Div., 
GMC, 329 E. First St., Dayton 1, Ohio 


Wheaton, Rolland Z.—Graduate student in 
agricultural engineering, Michigan State 
College. (Mail) 1947 Chestnut, Holt, 
Mich. 


Whitaker, Joe B.—Lt., USAF. (Mail) Box 
742, Olton, Tex. 


Witte, Richard E.— Field engineer, Tela 
Railrosd Co., Tela, Honduras, Central 
America 


Transfer of Membership Grade 


Brooker, Donald B.—Associate professor in 
agricultural engineering, University of 
Missouri, Columbia, Mo. (Associate 
Member to Member) 


Fineman, Abraham — Research fellow in 
agricultural engineering, Rutgers Univer- 
sity. (Mail) North Branch, N. J. (Affili- 
ate to Associate Member) 


Fisch, Harrison C.—Teacher and engineer- 
ing adviser, Universidad Nacional de 
Colombia, Facultad de Agronomia, Pal- 
mira, Colombia, S. A. (Associate Member 
to Member) 


Maybin, A. H. Jr.—Instructor, Long Island 
Agricultural & Technical Institute, Farm- 
ingdale, N. Y. (Associate Member to 
Member ) 


Myers, Julian M.—Associate agricultural en- 
gineer, Agricultural Experiment Station. 
(Mail) Agricultural engineering dept., 
University of Florida, Gainesville, Fla. 
(Associate Member to Member) 


Pos, Jacob—Assistant professor in agricul- 
tural engineering, Ontar‘o Agricultural 
College, Guelph, Ont., Canada. (Affili- 
ate to Associate Member) 


Wilkinson, Thomas J.— Agricultural engi- 
neer, technical service div., Ethyl Corp. 
(Mail) 1356 Bates St., Birmingham, 
Mich. (Associate Member to Member) 
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Everett and Norman Albaugh, 
near Ankeny, lowa, demon- 
strate their “easy chair” corn 
picker to Texaco Man V. W. 
Smith. The “easy chairs” elim- 
inate stoop labor; the radio, 
boredom. The Albaughs use 
Texaco Marfak lubricant on 
their tractor and farm ma- 
chinery because it sticks to 
bearings better and longer. It 
won't jar off, drip out, dry 
out or cake up. 


More evidence of Albaugh handicraft: This 
little “chariot,” complete with mudguards, 
gives the Albaugh youngsters a fast spin 
when Fido is willing. Texaco Man Smith has 
just arrived with some Fire Chief, the gaso- 
line with superior “Fire Power’ for low- 
cost Operation. 


eens 
TIRED & sarresing 


Ps Bere: a & 4 aS 
: nm the highway orintown ) 


Farmers and ranchers find it pays to stop by at 
Texaco Dealers’ stations. For only Texaco Deal- 
ers have new top octane Sky Chief gasoline, 
Super-Charged with Petrox, to give maximum 
power and reduce engine wear . . . and famous 
Fire Chief, at regular prices, both 100% Climate- 
Controlled for top performance. You also get 
Advanced Custom-Made Havoline, the motor oil 
that wear-proofs engines for longer life. 


Out in the corn belt, a heavy 
windstorm can level a corn crop, 
necessitating hand-picking from 
the ground. This is hard stoop 
labor. Everett and Norman AIl- 
baugh who farm 420 acres near 
Ankeny, Iowa, figured that pick- 
ing up corn sitting down was a 
lot easier than stooping. 

They got busy with a welder, 
using some angle iron, two old 
mowing machine seats and the 
rear wheels of an old truck, and 
built themselves the “easy chair” 


Texaco PT Anti-Freeze saves time, bother 
and expense; one filling lasts all winter, 
gives safe anti-freeze protection; pro- 
tects against rust; won't boil or foam 
away on warm days. Don Rogier 
(above) gets ready to put Texaco PT 
Anti-Freeze in radiator of Rogier truck. 
The Rogiers are served by Texaco Man 
Malcolm Herbst of Highland, Illinois. 


corn picker shown 
above. They toss the corn 
over their shoulders into a wagon 
behind them. Corn picking comes 
during the football season so they 
installed a radio to listen to the 
“Big Ten” games as they pick. 
These enterprising farmers, like 
keen farmers and ranchers the 
country over, have found that it 
pays to farm with Texaco Products. 
They like the service they get from 
popular Texaco Men such as 
V. W. Smith. 


how they're shorn. Your 
Texaco Man will tell you 
about the time and place 
of showing. Plan to bring 
your family. It’s free, of 
course. Plenty of free 
prizes, too. 


THE TEXAS COMPANY 


DIVISION OFFICES: Atlanta 1, Ga.; Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, IIl.; Dallas 2, Tex.: Denver 5, Colo.; Houston 1, Tex.; 
Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 12, La.; New York 17, N. Y.: Norfolk 1, Va.; Seattle 11, Wash. 
Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. 
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DROP IN.. 
ANYTIME! 


Fo ohne at Ope ERT 


The experience will be well 

worth your while! You will be able 
to get the Unitcast Story first 
hand, with nothing left to your 
imagination. 

There's no need to be concerned about 
your personal safety. You will be furnished with protective 
equipment. Our ventilating system effectively keeps the atmosphere 
clear for your breathing comfort. And every known safety device is 
employed for your constant protection. 

We'll escort you thru the heart of the foundry. You'll be 
standing beside the roaring furnaces . . . be able to look into their 
bubbling bellies . . . see the effect thousands of amperes have on the 
charge thru massive carbon electrodes. You'll see the great ladles 
swing away to spew forth their white hot streams of molten steel 
into hundreds of mass-produced molds. You'll be permitted 
to scale the stories-high sand mill . . . and in a matter of minutes 
return to see castings being cleaned that you saw poured 
a short while before. 

We'll apologize, in advance, for the noise. We’re sure you'll 
be gracious enough to overlook the one inconvenience we cannot control. 

These experiences . . . and many more are yours without 
obligation. A post card or letter in advance will assure you an 


educational trip thru America’s Most Modern Electric Steel Foundry. 
Drop in anytime! 


UNITCAST CORPORATION 
Plant Ill 


QUALITY 
STEEL 
CASTINGS 


Unitcas 


PRODUCTS 
CATALOGS 


NE 


Multiple-Unit Valve for Hydraulic 
Systems 


Vickers, Inc., 1400 Oakman Blvd., De- 
troit 32, Mich., announces a new series of 
compact multiple-unit valves designed spe- 
cifically for mobile machinery service, includ- 
ing farm implements. It is designated series 
CM 11. These new valves are made up of 
standardized and interchangeable units as- 
sembled in combinations (up to 8 sections) 
between special compact combination inlet 
and outlet units. The new inlet section is a 
single casting that combines inlet manifold, 
operating valve and relief valve. The new 
outlet unit is also a one-piece casting com- 
bining outlet manifold, operating valve and 
end plate. This combined form makes the 
valve physically smaller than would be pos- 


sible using all separate sections. Individual 
end plates are also available for applications 
involving the use of a single operating valve. 


The new series is available in double- 
acting and single-acting operating valves in 
addition to the combination inlet and outlet 
units. Single-acting valves are available for 
either direction of lever shift. O-ring seals 
provide leakproof joints between the mating 
faces of valve sections. 


Two New Diesel Tractors 


John Deere, Moline, Ill., announces two 
diesel tractors—Model 70 row-crop and 70 
standard, both in the 4 to 5-plow tractor 
category. They will handle 12 or 14-foot 
double-action disk harrows, 20-foot disk 
tillers, and other large-capacity tools. Both 
are powered by a new diesel engine of ex- 
clusive John Deere two-cylinder design with 
special pistons and a forged steel crankshaft 
with three main bearings. An auxiliary en- 


gine provides fast starting in cold weather, 
and a single lever controls the entire starting 
cycle. 

These models have a quick-change, rear- 
wheel tread, the wheels being moved on the 
rear axles by a gear-and-rack action with a 
hand wrench. Factory-engineered power 
steering, live power shaft, roll-o-matic front 
wheels and 3-point hitch for pick-up-and-go 
tools are optional on both models. 


(Continued on page 898) 


AGRICULTURAL ENGINEERING for December 1954 


aa DC > a | ea 13 NS 
rere. oad Sa Pa ges 4y) eee - oe 
alt aon Wee, Mees Ce AD ae ee Ae phe my nie ap < ee ee eee eet a petra 
a Pa a, Se | Se ewe see nts Porat an Ie Fn es ee Peis Se aa Apa os iy ate Tee eee 
Ser ager)! > eee ee *. a, oe Pear Poe gee iene cope ete ae ire Baby 3 i ae ee ee “igh Fag REN oS Sr hE Ou th oe SFE eas 
FN oo aS, ts a AOE Sng ees ee Saeed? age As 43 ee apa s th i " ee ee, eee ee 7 ae 
Ps ae Ps: he ee Ree 2 ree | Ae ie Te Ba . a 
A Bete 02 a SE Che hse PGE I “es = al Bee ere AP ee 
gf SUS eee Wel sy ite i . 5 Pee 
SD Ge ONE ey Bar 
rt ee . wen : 
Cie cca ais 
aes tigi 
bah Cate) 3,7 
ri ae a 
sas le ge 
ee, ae ee i 
Gia. —_—e_ ewe owe eee oo « ] ee — ——————— ee Ei 
AR es g Sor 
ae Ni 
eet ON a 
ce Saeh - ae 
pie ress ke 
Lae snc aie: | pia 
ee ee 
ve a Tae 
ie ea [er ae 
UES Re 
wae | ee 
ee : 
ee rs 
AY ofS 
Te ae pee 
tle ks tee 
nines’ Re 
dee SNE a 
es ae 
ae EIS ¥ | 5 oe 
5: es tee 
PY ye ve ee : Se. | ae 
bere oe a : gC See ; os 
‘oA 5 ee &§ ‘§ oki Ria ee a, | oe 
Gage 3 : f i ms Bee 
eT aes A Tee eg ae een 
gt aoa ee, Sa <e con roe a ’ ok: 
1g ead ae eM: nen. mec ie. ee kya bie 
jes. eee —_ tie ae abate. ie 
aa, hen a me Ae Feb ae rk Vs 
iw? ee eg a ~ ay oR aa ‘apille iF ' —_——AAw se pat 
Oe ed ee _ res t i Fig TO oa * tie. ‘te vege 
pa e - - G ryt n ~e —_ ‘i i s. imag. ~F ete 
RG bons Od et EN EN a. a 
Moe eee fs ye ~—— cs a 
var ke poe. |) ees ree 
ie i lh | Nee ci te: CE we ~, aie SPO eR wee? 
2 sem ea ‘ ~~ me “Se wees 4 4: We, pa ie sR eee i eee 
Dade Bis ni aoe epee 7 x branes : be ein, os nage ae ‘ 5 jae. 
aes Pi, Sie Mae Bs PiveN Se ee - 
ye ae ae ae elle a9 Pt er Se gs re. fe 
ven ve Sot a ae ee > pe siete 
75) le G hi, ee Sem : 5 fe 
is ee. | iy ail Lee - i 
aan ty org GS) Chee is 7 a 
ee i meee i 4 ge See Re. asl L—_ ‘ ieee. 
yea ie | TSE aes i una a “ ‘ 43 Beis 
ON eames |t } ae ael Ye : — Ta? ae ig ne iy = i, : heat 
se ‘ ee woes Py uw 7” 
o9 Cakes it Fa “4 Se : ee MR dics 5 Pe 2 
a AP Sided : Py 4 » eS ae bei fs Oe ged 2 ae fa < 
see cos | - ~ CD we, ‘etn ’ "8 e Pee Vx: 
ae eA! Sa se ease ae y JIL ee 
ae ~ dl - te ~ ce tid “ae, 
Bo Fou ee Le eS 
seen — ae i 
ee <*ta5 > (oreers oy 
oP S7en = ' Be “ASS 4 ae 
mre y => Poy Vs = teat 
ag". Emer eet f F- We) 
FAS) } = ~@ i : a 
5 cea =) ‘a ay @ o 
ees a\ ee | 
fi ite: : | (fF io 
Laie ors at : Rare 
Be are See 
Es RSE a 
<> ped ea : 
aba | ies 
geet aah He 
ee Nea = ae 
CAL ee 4 gre 
Sa Nee Bee: 
Fae 2 
ates ai Me ae 
ime", ae és 
ae eS pir 
tae an 
ais sig Coe 
oY eee Bo 
soir) acs aie 5 
be aie Bah is 
aa ey ois 
(GTR 6 oy 
Ee ot a a HOW 
Serge ee a 
ere. as 
a aS) a 
Das Uae 8 : 
Bee ae = # 
et eae _ 
Bethe SUERTE: : 
aes © e 
eS ae 
dg eS 
oe eam a 
i ale SaaS Bn 
ome ee 
hse < he 
Sie en tt ’ ae 
hee. te: sas 
i pee Oe oe rot 
, Comme Rent ia 
eres Pee 2 aa 
Saat q = 
neat Seu bee e SS oe Pest . ee 
od peat! ie a OY ey 
pen uoN 4 > a xX Sei . ‘y  > co 
Apes © Sg ee care “ ata mee 
poe ort toy ee | nn e 
eR as koe ie ae P 
St 3 No ae carat ee hte Meer Sie para 
ele a pe wR talaga PR HS is 
Bf Oo me > > ite a ne ya hus ae 
Avge TA AES eS oe oo a 
BREN 
NS eee | 
Be td 
Rae oe eS age 
rk Ns zx 
OU eo eit ay ‘2 
Eh Ae eee ee 
SET ee ee bike tee 
ah Recs at 
FA ERE, FE ee 
a Se : oe 
eos cutee is 
Ee Sees ear tA 
bg ara a Mee 
TS os a 
Saget dae en 7 
ick WE Ae : 
Sey * 
a 4 eS Pe 
Dt eae e 
ae ON . 
ere ae the 
se Ate okee ota 
es a 8 2 a 
goers 896 = 
i Sea dae zn 
ip sn: 
as Ps Ai a 
er et. net 
hc Ai gaa i 4 Zee? 
Sa yee, tee a Sy ig i aM RS vs ay Bild BS” ar Rig 
to ee 2 ico itd es ELS one ee ‘Sci IS Sle ae Gime tad i Soar te 
Se \ See = Jee + Eee Aree A | 2 * Pa eee Lepr ls tie? in pes eae | eae By 
Oe eae ? ; a pee ee ee Ay ee a Barna eh gs Sas Stir... ayers” AE at ras “iyys..| 7 Bate 
are am org Spee ee a Ee Pee Pee) ju egw ee a CS See tae 3 ee nee 
ro 8 ea i) ae ee sae ae ieclee eiclags ihe 7 ee ee So ee dos oe ns ae CL: 5 Rane ene eck Sate ol < ov a ae 
Nae Some pet we eae a: auheeee ras tt a ala Ma ee oases ee eens a Seem ey aeeb ol npeNGaE 
ag ct gie me amen s -, SE AF See age Wy eS gee Ae al « a pe cn . ee es Ba as Wee Pees 
me SBE a De ogee 35 % eae ae tf Gay. ru Ie ee 3. ae are}. ee] =| eae Ba 
fe ee. i Ae Peres Se (Be . ; J kate Cates: . Rie eee |e eee an hort USSR Boake 
fh SNE Geo ee ic eens 08 we oe aie ’ Bae cars edi) Se OMe | Oe 
aa 2c; eee oe ee oc eee a ee sy He af ie: at Wi ae Bt 
BEES 52 FS RN a mn Se a oie ae Me Pe wg by 


nis fee Ls 4 P. . 


"hee 


4 ps fa Ye 
Cea ae “ig 
me i Bik pi a eee 


ee 


ae 


m 
a 
ae 


SS a Oe 


rs am 
Me a 0 ae cea es eS 


Could the manure spreader 
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take on another job? 


HEN NEw HO. anb engineers laid out plans 

for a new 130-bu. manure spreader, they 
took another look to see how they could give 
the farmer even more machine for his money. 
Here’s the finished result. 

First, this new spreader is the most advanced on 
the market today. An exclusive Uni-Lever gives 
independent control of beaters and apron speeds 
right from the tractor seat. Metalife primer protects 
the box inside and out. The dense Georgia pine 
flooring is treated with Pentacote. Power trans- 


NEW HOLLAND 
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mission is made through a double-lined disc clutch. 


Second, with extension sides and double-hinged 
end gate in place, the New Holland Spreader con- 
verts to a 3\4-ton forage box that unloads silage 
automatically ...no silage fork needed. 


Production of this new double-duty spreader is 
another example of why New Holland is ‘First in 
Grassland Farming.”’ 


The New Holland Machine Co., New Holland, 
Pa. A subsidiary of The Sperry Corp. 


“First in Grassland Farming’ 
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New Products and Catalogs 
(Continued from page 896) 


Data S'‘\eets on Flywheel Couplings 


Morse Chain Co., 7601 Central Ave., 
Detroit 1, Mich., will send on request to 
interested readers copies of two new data 
sheets (FS41-54) describing its Morflex 
industrial engine flywheel flexible-coupling 
units. These sheets illustrate and list speci- 
fications for standard units that will fit eight 
models of Chrysler industrial engines and 
twenty-nine models of Ford industrial en- 
gines. The units include a long-life, tor- 
sionally flexible, shock-resistant, weather- 
proof standard Morflex coupling and a bal- 
anced cast iron adapter plate that bolts to 


the engine flywheel through the clutch bolt 
circle holes. The units are sold with the 
adapter plate drilled to suit the particular 
engine model and no drilling or machining 
is required by the customer. 


Wear Properties of Ductile Iron 


International Nickel Co., 67 Wall St., 
New York 5, N. Y., will send on request 
to interested readers a copy of its 4-page 
Bulletin DI-20, containing case histories 
supporting National Advisory Committee 
for Aeronautics test data showing ductile 
iron comparable to gray iron and in some 
cases better for wear-resistant applications. 
Examples of gears, bearings and die per- 
formance suggest other uses that involve 
stringent operating the loading conditions. 
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“GIVES YOU 
ALL THESE BENEFITS 


AIR-COOLING, as supplied on ALL Wisconsin 
Heavy-Duty Engines, automatically takes care 
of all cooling problems, at all seasons of the 
year, at all operating temperatures up to 140° 
F., or extreme sub-zero temperatures. Nothing 
to freeze in cold weather, no hot-weather dry- 
ups. There is nothing for the operator to 
forget or neglect — no costly replacements 
because “someone forgot” to put water or 
anti-freeze in the radiator. It’s foolproof! 


AIR-COOLING, as compared with water-cooling, 
prevents engine failures and expensive re- 
placements caused by heavy Ceposits of alkali 
in the radiator, water jackets and heads . 
in those areas where alkali is a serious water 


problem. 


AIR-COOLING, as supplied on ALL Wisconsin 
Engines, is handled efficiently by ONE SIMPLE 
actually the flywheel itself, of 
which the powerful fan is an integral part, 
working in perfect co-ordination with scientif- 
ically designed cooling fins cast into the 
cylinder block and head, and carefully engi- 
neered air baffles in the shrouding. 


WISCONSIN ENGINE AIR-COOLING provides 
trouble-free cooling even under extremely 
dirty field conditions, when engine is equipped 
, with our specially designed, self-cleaning 
* ROTATING SCREEN which is available as 


CASTING ... 


optional original equipment. 


These are just a few of the reasons 
why it pays to specify “Wisconsin 
Heavy-Duty Air-Cooled Engine 
Power” for your mechanized equip- 
ment. You not only get the most 
power service with the least servic- 
ing but you also get depend- 
able “Lugging Power” that 
keeps the job moving when 
the going is tough. Write for 
Bulletin S-164, with specifica- 
tions covering the full line of 
Wisconsin Engines, 3 to 36 hp. 
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CONSIN | MOTOR CORPORATION 


World's Largest Builders of of Heavy-Duty A Air-Cooled Engines A 
MILWAUKEE 46, WISCONSIN “foes 


Open view of the powerful fly- 
wheel-fon on multi-cylinder 
models. Note depth and ‘‘scoop"’ 
design of fan blades . . . in- 
tegrally cast as part of the fly- 
wheel. No delicate parts to in- 
vite damage. 


Specially Designed Self-Clean- 
ing ROTATING SCREEN over 
flywheel-fan intake opening, 
mounted directly on flywheel. 
Centrifugal force automatically 
throws off straw, hay, weeds or 
other trash that may come in 
contact with screen during field 
operation of equipment. Pre- 
vents clogging of fan, cooling 
fins and shrouding baffles. Ro- 
tating screen supplied as op- 
tional equipment when speci- 
fied on factory orders. 


Flywheel-fan showing simple, 
foolproof method of mounting 
Rotating Screen by means of 
stud bolts anchored in flywheel. 
Crankshaft collar provides snug 
closure at center without inter- 
fering with manual cranking. 


roan rand ev 5. 


A 8117-14-1 


Heavy-Duty Hydraulic Ram 


Char-Lynn Co., 2843 26th Ave., So., Min- 
neapolis 6, Minn., advises that its heavy-duty 
“Strokontrol” ram incorporates an easily ad- 
justed accurate hydraulic-depth stop. The 
thumb-screw collar on the piston rod can be 
set at any desired position to stop the re- 
tracting stroke at the given point until the 
collar position is changed. The ram utilizes 


high-strength aluminum alloy castings, a 
hard chrome-plated piston rod, blocked V 
seals, and a honed barrel for precision oper- 
ation. The double-acting cylinder has a 
34-inch bore and is available in stroke 
lengths up to 16 inches. It is designed for 
operating pressures up to 1200 psi and 
meets ASAE and SAE specifications govern- 
ing hydraulic cylinders. 


Hydraulic Loader 


New Idea Farm Equipment Co., Cold- 
water, Ohio, has announced a new hydraulic 
loader designed for shorter wheelbase row- 
crop and small standard tractors. It retains 


the features of the New Idea-Horn 50 con- 
version model, but has shorter cylinders and 
a frame 16 inches shorter. It is designed 
for Case VAC, VAC-14 and DC-4; also for 
the John Deere 40, Allis-Chalmers CA, and 
International Harvester Super C. 


Cutter-Bar Attachment for Field 
Harvester 


International Harvester Co., Chicago, III., 
announces it has developed a new 6-foot 
cutter-bar attachment for the McCormick 
No. 20-C field harvester, designed especially 
for farmers who, in a single, one-man oper- 
ation, desire to mow and chop forage for 
silage or for feeding direct from the field. 


The cutter bar is interchangeable with the 
pickup hay and row-crop attachments for the 
harvester. In addition to the 6-foot cutter 
bar, the new attachment includes a 4-foot 
reel and an all-metal platform. The reel 
contains 96 coil-spring fingers to feed the 
standing crop into the sickle. Steel fingers 
in the bottom and sides of the platform 
gather the crop and guide it back to the feed 
apron in a smooth, even flow. 

(Continued on page 900) 
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FLEXIBLE SHAFT 


Talk about efficiency... 

One man, one truck and one 
STOW flexible shaft now do 
the job that formerly required 
4 men and two trucks—and in 
half the time! 


Yes, a STOW flexible shafe 
makes the difference. Perhaps 
you can use STOW flexible 
shafting to advantage in some 
of the power transmission 
provlems you are working on 
right now. STOW engineers 
are at your disposal. Check 
on the advantages of flexible 
shafting in connection with 
your next power transmission 


problem. 


A Wheel for Every Job! flexible 


Our engineers will recommend the most 

efficient and economical wheel and axle assembly for 

your unit. We invite your inquiries. S 4 t 
WRITE US FOR CATALOG 


ELECTRIC WHEEL CO. 
2806 SPRUCE, QUINCY, ILLINOIS makes 


— — the 
difference 


A STOW 1” shaft powers this feed 
conveyor which feeds 200,000 ducks 
on a Long Island Duck Farm each day. 
Formerly 4 men, 2 trucks were required 
to do the job. 


L 
FINAL WORD 


in Irrigation Sprinklers | 


For 20 years, Rain Bird has led the field in improved irrigation sprinklers. 
With its famous spoon-type, one-piece arm, open spring and 
simple, efficient bearing, Rain Bird has set the pace that others follow. 
Precision-built, with a minimum of moving parts, Rain Bird 
sprinkler dependability is something you can count on. 


Accept no substitutes. Invest in Rain Bird for years of dependable 
sprinkler performance. Also, be sure that the installation 
of your entire sprinkler irrigation system meets the standards 
set by the American Society of Agricultural 
Engineers and fits your needs exactly. 


Write today for FREE Engi- 
neering aids. This handy 
torque calculator and Bul- 
peerene letin 525 titled Engineering 
tala eee signs } Data are yours for the 
BES : asking. Write today on your 
company letterhead. 


SALES & ENGINE 


STOW MANUFACTURING CO. 


39 Shear Street 


(CANADA) LTD BINGHAMTON, N. Y. 


| 
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New Products and Catalogs 
(Continued from page 898) 


Twine-Tie Baler 


John Deere, Moline, Ill., announces the 
new John Deere No. 14-T twine-tie baler 
which features a power-driven pickup that is 
53 inches wide with an extra 8% inches 
added by side flares, a large floating auger 
feeder which adjusts automatically to feed 
light or heavy crops, and a fork-type feeder 
to move the hay into the bale case and 
distribute it uniformly for well-formed 
bales. Other features include continuous- 
running plungerhead, simple adjustments to 
change length and weight of bales, bale 


K90 


groovers which form twine channels in the 
bale and protect twine and prevent twine 
from slipping off the bales. The baler is 
available with a 15-hp auxiliary engine or 
as a power take-off model requiring only a 
2-plow tractor for satisfactory operation. 

This new baler will be produced and sold 
along with the company’s Nos. 114-W and 
116-W automatic wire-tie balers. 


3.6 H.P. 


K160 6.6 H.P. 
K330 11.8 H.-P. 
K660 26.8 H.P. 


Kohler Engines are engineered and manufac- 
tured to the high standards which have made 
the Kohler mark known for quality the world 


over. 


Power for garden tractors, pumps, sprayers, 
snow removal equipment, grain elevators, 
hoists, portable saws, concrete mixers, com- 
pressors, industrial lift trucks. 


Kohler Co., Kohler, Wisconsin 
Established 1873 


Write for information 


ISION | 


— 


Direct-Mounting Engine 


Kohler Co., Kohler, Wis., announces that 
its K160, 4-cycle, air-cooled, gasoline en- 
gine is now available for direct-mounting 
applications. It is rated at 6.6hp and is 
designated as Model K160P. The machine- 
faced crankcase and threaded power take-off 
shaft extension make the engine adaptable 
for direct mounting on pumps. The engine 
weighs 67 Ib, includes stellite-faced exhaust 
valves and valve inserts, valve rotators, oil 
bath air cleaner, flyball governor, ball bear- 
ings at both ends of the crankshaft, and 
accessible dust proof and moisture proof 
breaker-point assembly. 


This engine, designated K160S, is now 
available with electric starting. It is equipped 
with a 6-volt electric starter and generator, 
ignition switch and starter button. 


Hydraulic Steering Booster 


Vickers, Inc., 1400 Oakman Blvd., De- 
troit 32, Mich., announces a new compact 
hydraulic power-steering booster designed 
for wide application in mobile machinery. 
Designated as the Series $23, the booster is 
available either with or without relief valve, 
and can be either factory installed or 
mounted on vehicles in service. It can also 
be mounted interchangeably with the Vick- 
ers SG6-270 series steering boosters, yet has 
a longer stroke. Installation of the unit is 


made easier because of reduced diameter, in 
addition to mounting adaptability provided 
by a symmetrical control ball stud housing 
that can be assembled in any one of four 
different positions. The unit transmits all 
ground shock to the chassis so that the 
steering wheel cannot be jerked out of the 
driver's control when ruts or obstructions 
are encountered, which is an important 
safety factor. 
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of every description — 
made to your specifications 


SPROCKETS 


We've got the men 
and the machines to 
handle your special 
requirements in Gears, 
Racks and Sprockets. 
Write, wire or phone 
for prompt quotation. 


E. B. SEWALL Manufacturing Company—PRior 7721 
702 Glendale Street, St. Paul 14, Minnesota 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 
$9.80 


Two or more 
$2.40 each 


One copy 


THE ONLY binder that 

opens flat as a bound 

book! Made of durable, 

green imitation leather, 

nicely stamped on back- 

bone, with the name of 
journal and year and volume number, it will preserve 
your journals permanently. Each cover holds 12 issues 
(one volume). Do your own binding at home in a few 
minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


MAIL COUPON TODAY 


THE SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit 26, Mich. 
Mail postpaid... binders for Agricultural 


oN RT CO TET eee RO 
Will remit in 10 days or return binders collect. 


EE ate OLE eR aOR OR Te NE ee 
ES SIE CDSE ESE ere ARE SO EERE ES 


FTER the last crops are in farmers usually have 
more time for construction work. Concrete 
improvements can be built in winter just as well 
as in summer, but certain precautions must be ob- 
served. These are: 


@ HEAT MATERIALS. Concrete should be between 60° 
and 80° F. when placed in the forms. Heat sand 
and coarse aggregates separately until all frost, 
ice or snow disappears. The water should never 
be hotter than 175° F. when it comes in contact 
with the portland cement in the mix—otherwise 
a flash set may result. 


In above-freezing weather heating the water or 
putting a heater on the mixer may be all that’s 
necessary to bring up the temperature of the mix. 


© MIX CAREFULLY so that concrete is as stiff as pos- 
sible and yet will place and finish properly. Never 
add salts or chemicals to prevent freezing. Small 
amounts of calcium chloride (2 lb. per sack of 
cement) may be used to accelerate the hardening. 


© CLEAN FORMS of all frost, ice and snow. 


@ THAW GROUND if it is frozen. Never plac_ sreshly 
mixed concrete on frozen ground. 


© PROTECT CONCRETE FROM FREEZING. Flat work can 
be protected with heavy paper and 10 to 12 in. 
of hay or straw. Walls and other structural mem- 
bers must be enclosed with canvas and kept warm. 
Do not remove forms until concrete has had time 
to harden properly. Normally concrete must be 
maintained at 50° F. or higher for five days after 
placing. However, with high-early-strength con- 
crete this time period may be reduced. 


PORTLAND CEMENT ASSOCIATION 


Dept. 12-1, 33 W. Grand Avenue, Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 


and concrete. .through scientific research and engineering field work 
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AGRICULTURAL 
ENGINEERS 
YEARBOOK 


Reaches 


All members of the 
American, Society 
0 


Aericultural Engineers 
including 


Chief engineers, design engi- 
neers, and others who specify 
the designs, components, ma- 
terials, etc., built into farm 
tractors and machines. 


Agricultural engineers in state 
and federal employ who advise 
farmers in the selection and 
application of farm equipment 


of all kinds. 


Engineers in soil and water con- 

3 servation who specify methods, 
machines, and equipment in 
irrigation, drainage, and ero- 
sion control operations. 


Agricultural engineers who 
spearhead advances in func- 
tional and structural design of 
farm-housing and crop-storage 
buildings. 

Engineers who have pioneered 
the engineering applications of 


electricity on 90 per cent of 
American farms. 


CONTENTS 


The 1955 AGRICULTURAL ENGINEERS YEARBOOK 
will contain items of information which agricul- 
tural enginee:s frequently need to consult, the 
more important of which are: 

* ASAE-approved standards, recommendations, 
codes, and data. 

. Directory of manufacturers (1) of components, 
materials, etc., specified in designs for farm 
machines, structures, and other equipment, 
and (2) of complete machine and structural 
units used in farming and allied operations. 

¢ Alphabetical and ge hical di 
See « geographical directory of 
© Roster of ASAE officers, divisions, sections, 
and committees, and other organizational in- 
formation. 

AGRICULTURAL ENGINEERS YEARBOOK will be 
found on the desk of every ASAE member where 
it serves as a ready reference throughout the year. 


Reserve space NOW for the 1955 edition. 


Published annually by 


American Society 
of 


Agricultural Engineers 


505 PLEASANT STREET, ST. JOSEPH, MICH. 
Also publishers of AGRICULTURAL ENGINEERING 
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NEW BULLETINS 


Preventing and Controlling Water- 
Conducting Rot in Buildings, by A. F. Ver- 
rall. Southern Forest Experiment Station 
(Gulfport, Miss.) Occasional Paper 133 
(June 1954). ; 

Brief non-technical treatment of the inci- 
dence, identification and control measures 
for Poria rot which may attack lumber and 
lumber construction under favorable condi- 
tions, particularly in southern states. 


Studies of Waste Water Reclamation 
and Utilization, by A. F. Bush and S. F. 
Mulford. State Water Pollution Control 
Board (Sacramento) Publication No. 9 
(1954). A final report of 82 pages (82x11 
inches) dealing with (1) methods of use in 
relation to pollution of underground waters 
and to contamination of crops, (2) nui- 
sances resulting from reclaimed waste wa- 
ters and (3) general considerations of im- 


portance in waste water reclamation pro- 
grams. 


NIAE Bulletins. The following have been 
published recently by the National Institute 
of Agricultural Engineering, Wrest Park, 
Silsoe, Bedfordshire, England. 

A Tree Spraying Machine Report No. 36. 

Potato Spacing Experiments—Report No. 
38. 

The Determination of the Moisture Con- 
tent of Groundnuts—Report No. 39. 

The NIAE Single Wheel Tester—Report 
No. 40. 

Some Experiments on the Mechanical Ex- 
traction of Leaf Protein—Report No. 43. 

The Drying of Oats in Sacks—Technical 
Memorandum No. 107. 

Experiments in the Drying of Oats in 
Ventilated Silos — Technical Memorandum 
No. 108. 

The Resistance to Airflow of Oats and 
Barley in Ventilated Bins—Technical Memo- 
randum No. 109. 


PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not repeated 
in detail; for further information see the issue 
of AGRICULTURAL ENGINEERING indicated. 


PosITIoNs OPEN—-JUNE—O-181-628, 197-629. 
JULY-—-O-205-634, 209-636, 219-638, 222-639, 
231-642. AUGUST—O-250-647, 251-648, 244- 
649. SEPTEMBER—O-276-650, 262-651. 293- 
654. OCTOBER—O-326-656, 332-657, 327-659, 
353-660. NOVEMBER—O-374-661. 


PosITIONS WANTED—-JUNE—W-199-137. JULY 

-W-177-138, 224-141. AUGUST-——W-237-142, 
252-143, 265-144. SEPTEMBER — W-246-147, 
266-149, 294-150. OCTOBER—W-296-152, 330- 
153, 340-154, 365-155, 349-156. NOVEMBER— 
W-369-157, 331-158, 372-159, 375-160. 


NEW POSITIONS OPEN 


AGRICULTURAL ENGINEER, to _ take 
charge of research program in power and ma- 
chinery at a state university. BS deg from an 
accredited college or university. MS deg de- 
sirable but not required. Liberal policy of 
allowing graduate work along with full-time 
research program. Assistant or associate pro- 
fessor rating depending on training or experi- 
ence. O-403-662 


AGRICULTURAL ENGINEER, to conduct 
research studies in irrigation at a state univer- 
sity. BS deg from an accredited college or 
university. Assistant professor rating. Experi- 
ence in irrigation research necessary. Work in- 
volves cooperation with departments of horti- 
culture, agronomy and plant pathology. 
0-403-663 


AGRICULTURAL ENGINEER (a sistant 
rating) for research in irrigation and so] con- 
servation at a southern land grant college. BS 
and MS deg in agricultural engineering, or 
equivalent, with research experience in supple- 
mental irrigation and soil conservation. Nor- 
mal opportunity for advancement. Opening ef- 
fective January 1, 1955. Send personal data, 
grade transcripts, references and record of 
experience with letter application. Salary open, 
12-mo basis. O-417-664 


SERVICE AND SALES ENGINEERS (2) 
for field work in farm buildings and farmstead 
planning with professional farm management 
organization in Midwest. Work involves co- 
ordinating management, capital, equipment, 
livestock, and buildings into good working and 
productive systems. Indirect selling. Approx- 
imately one-half travel. One location Midwest, 
one shallow South. Age 25-32. Prefer training 
in agricultural engineering with farm structures 
major and good general foundation including 
economics and farm management. Farm back- 
ground. Experience desirable in farm manage- 
ment, farm sales and service, or dealer selec- 
tion and training. Must enjoy meeting and 
working with people, have good common sense, 
and be able to make decisions and keep clients 
happy. Good opportunity for men able to or- 
ganize and handle a large volume of work and 
handle people successfully. Salary open. 
3-412-665 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER expecting to 
graduate in February, 1955, available about 
Feb. 1, for sales and service work in power 


and machinery or soil and water field, with 
manufacturer, distributor, or farming opera- 
tion. Any location. Married. Age 25. No 
disability. Experience in part time work while 
in school including clerking for retail ice cream 
business, 2 yr; selling medical insurance, 6 
mo; laboratory assistant in college agricultural 
engineering department, 6 mo; and laboratory 
assistant, agricultural experiment station, 5 
mo; or weed control and general farm equip- 
ment repair and maintenance. Salary open. 
W-400-161 


AGRICULTURAL ENGINEER for develop- 
ment, research or writing in power and ma- 
chinery or product processing field with in- 
dustry or public service in the Southwest. Will 
travel part time. To be married soon. Age 29. 
No disability. BS deg in agriculture 1950, BS 
deg in mechanical engineering 1951, University 
of Maryland. Farm background. Taught food 
processirg 2 yr part time, University of Mary- 
land. Taught agricultural engineering courses 
one year, University of Delaware, and served 
as extension agricultural engineer at same time. 
Farm equipment retailer, 24% yr. War enlisted 
and commissioned service in Navy. Available 
now. Salary $5000. W-371-163 


AGRICULTURAL ENGINEER for design de- 
velopment, research, extension, or teaching in 
farm structures field, in public service or with 
manufacturer, anywhere in U.S.A. Married. 
Age 49. No disability. BS deg in architectural 
engineering, 1930, Iowa State College. Iowa 
license in structural engineering, 1933. Grew 
up in rural and urban construction business. 
Construction and repair supervisor in fart 
mortgage department of life insurance com- 
pany, 5 yr. With farm department of lam- 
inated wood rafter manufacturer, 7 yr. With 
laminated team, arch and truss business, partly 
in farm buildings iield, 5 yr. Currently in re- 
search laboratory of building material trade 
association. Available in February. Salary 
$500 mo. min. W-391-164 


AGRICULTURAL ENGINEER for extension, 
teaching, or research in rural electric or prod- 
uct processing field, in public service, anywhere 
in U.S.A. Married. Age 26. No disability. BS 
deg in agricultural engineering, 1954; MS deg 
in agricultural engineering expected March, 
1955. Virginia Polytechnic Institute. Farm 
background. Part time and summer rural 
electric research in state agricultural experi- 
ment station, 2% yr. Enlisted service in Army, 
33 mo. Available April 15, 1955. Salary open. 
W-409-165 


AGRICULTURAL ENGINEER or design 
development, research, sales, or service with 
industry, anywhere in U.S.A. Willing to travel. 
Single. Age 28. No disability. BS deg in agri- 
cultural engineering, 1948, University of Ten- 
nessee. Farm background. Taught adult farm 
classes 2 yr. Engineer on irrigation project in 
Southwest, 6 mo. Enlisted service 2 yr, in re- 
search and development work as specialized 
professional personnel. Enlisted and subsequent 
civilian research and development work as 
project engineer with army 3% yr, on soil 
stabilization and special construction equip- 
ment for roads and airfields. Available on 2 
weeks notice. Salary open. W-411-166 


AGRICULTURAL ENGINEERING for December 1954 
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Our SS > modern plants 


aaa eal 


in six separate locations 
give you a stabilized, dependable 
source for sleeve bearings 


and bushings— 


and the finest engineering and 
field service in the industry is yours 4 


at our sales offices in 


——— 


CLEVELAND DETROIT 
17000 $+. Clair Ave. * [Vanhoe 1-7221 General Motors Bidg. * TRinity 2-3453 


NEW YORK CHICAGO 
Chrysler Bldg. * MUrray Hill 6-8351 McCormick Bldg. * WAbash 2-6220 


The Cleveland Graphite Bronze Company 


DIVISION OF CLEVITE CORPORATION 
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PRECISION BUILT for LONG LIFE 
and PEAK PERFORMANCE 


YDRAULIC 
RAMS 


904 


STROKONTROL RAM 
MopkE.L 1032—3¥% inch 
bore. Available in stand- 
ard 8 inch, 13 inch and 16 
inch stroke lengths. Dou- 
ble acting. Incorporates 
y veer adjusted hydraulic 
depth stop. 


HORSE POWER RAM 
Mops 1002—3 inch bore. 
Available in standard 8 
inch, 10 inch and 12 inch 
stroke lengths. Designed 
as double acting and is 
easily converted to single 
action by venting one port. 


Modifications of these cylinders can be made to fill 
your specific requirements. Designed to ASAE-SAE 


specifications. 


Write for FREE Catalog! 


CHAR-LYNN COMPANY 


AE-12 2843-26th Avenue South, Minneapolis 6, Minnesota 
Hydraulic Horsepower To Serve You Better 


BL LLL LLL LL CL 


Professional Directory 


RATES: 80 cents per line per issue; 40 cents 
per line to ASAE members. Minimum charge, 
five-line basis. Uniform style setup. Copy must 
be received by first of month of publication. 


AUDUPUUDANUANEAN DEN EAE OA EA EEDA AAA 


FRANK J. ZINK 


Agricultural Engineering Service 


Development - Design - Research - Markets 
Public Relations 


BOARD OF TRADE BLDG., CHICAGO 4, ILL. 
Tel. HArrison 7-0722 


J. F. SCHAFFHAUSEN 
Agricultural & Sales Engineering 


Research Farms: United States - Canada 


Market Development, Sales Training, 
Design, Public Relations, Editorial Services 


IRVINGTON-ON-HUDSON, NEW YORK 


COPIES AVAILABLE 


AGRICULTURAL ENGINEERS YEARBOOK 


Contents includes (1) ASAE-Approved Standards, 
Recommendations, and Engineering Data; (2) 
Directory of Suppliers to Agricultural Engineers; 
(3) Roster of ASAE Members; (4) List of ASAE 
Officers, Divisions, Sections, and Committees. 
Published by the American Society of Agricul- 
tural Engineers, this publication is an essential 
and frequently consulted reference source for 
every agricultural engineer, as well as for any 
individual, organization, or library in need of the 
particular information it contains. 


Copies of the current edition of AGRICULTURAL 
ENGINEERS YEARBOOK are available at $5.00 
per copy postpaid. Send order with remittance to 


American Society of iaied Engineers 
St. Joseph, Michigan 
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LOW COST 
MAINTENANCE 
FOR 


MECHANIZED 
FARMING! 


Send for booklet: 
BALL BEARINGS IN 
DISC IMPLEMENTS 


Today’s farmer is a businessman, too. Naturally, he buys 
the equipment that lowers costs and gives him the greatest 
return for every dollar. That’s why more and more designers 
of farm machinery are specifying New Departure ball bear- 
ings. For New Departures support moving parts with rigid 
accuracy—with the very minimum of maintenance! 


Every New Departure farm application is backed by the 
ball bearing industry’s most extensive research, engineering 
and manufacturing facilities. Call on your New Departure 
sales engineer whenever a design calls for ball bearings! 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 


How Timken Bearings Help John Deere Whip Combination 
Radial and Thrust Loads in Double Reduction Axle 


2nd Reduction 
Bevel Pinion Shaft 


Indirect 
Mounted 
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Direct Mounted 
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Ist Reduction 
Bevel Pinion Shaft 


OW would you whip combination loads in gearing 
a combine down to less than 1-mph for rice field 
work? John Deere engineers did it by mounting all 
shafts of the double reduction axle in their No. 55 Self- 
Propelled Combine on Timken’ tapered roller bearings. 
Each shaft carries at least one bevel gear. Timken 
bearings easily handle the resulting combination radial 
and thrust loads without special thrust bearings. 
The tapered construction of Timken bearings en- 
ables them to take amy combination of radial and 
thrust loads. 


Because Timken bearings hold housings and shafts 
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concentric, seals are more effective. There’s no shaft 
wobble. Lubricant stays in—rice field mud stays out. 

Timken bearings normally last the life of the com- 
bine. One reason: they're made out of the world’s finest 
bearing steel—our own. It’s an extra quality control 
that no other bearing manufacturer can give you. 


For additional interesting information about Timken 
bearings, write now for your free copy of ‘Tapered 
Roller Bearing Practice in Current Farm Machinery 
Applications”. The Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian Plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 
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